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Lyu |»Aj 4SwO_>S (jgij 

'. Ij^JlA (_£j4jLJj_k 

A_1 j I j j J 4— LJ-iS ^4 a t4 — l-lj ^_j Luj Lj ^g. £— i j_i iS 4-j I Aj-uj û J j 4_j 4_J 4_£jj_j4»jî) 4_£ 4 JJ^L_û ^ lj j 1 j-j J ^aaaS 
^a j 1 _j_j I j l_S4a1aaJ û j 4_£ 4_j 4 _j_uj j j4aö LIlÛLj 4_J ; 4_j 1 aja-uj jj-J 4_û û Jj4_uj ^4a ^aLSIaIj j_jjajjaj4_SJ4_j& 
^Jsjj-û 4jjja_û I J-JJ 4 4_j 4_S j4aûJ (Jj 4_j I j Lj-uj j_j j4_j ^JlLj jûj4_j j 4_j Iaaj Lj_j Ij j4_j . 4_j4_jö ^ajja 
J I J 4_j J iS 4__û V û J ^ V 4_J C (JJ l LuJJ-3 J Lû 4_J& j l_S û J l LuJJ— 3 . û j j 4 jS j Lj jjL. 4_J JJJ 4 j_û ^Js j j_û j j jS 
ûJjj-ujLj Lj£uul u ^__jjlj4_j 4_j Lj_j_j I j_j û 4 4 aaa_S ^4a j j_j I 3 4_j_j_j Ûj4_j j Lojluj4_j4_û Ijûj_iJ . jj I j Ljul 
Lj 3 3 I J— 3 ö J 4a__3aS ^4a J_3_3_Î_J i4_JÛj4_J J LûL_uJ 4_J 4__û jSj^A tûj4_j|jJ_3 1» jjjud LJ 4_J J_3 ^_û V û J J Lj 1_Sa 

jl_û4_JJJJ 4jLjj4_J ^_S4aÛ4Ij Lj uS 4a û J 4_j J jS JAA i Ûj4_j JjSjAA 4_J J_J jl J-J u J J_J Lj l_S_3 ( 1_u1_3_£_Î4_3 

jl_£öjl lujj-3 j_j j_j_uj_3_3 4_5i j4_jLûVûj j4a j4_u Ij4_j 4_î jLûjL^j4a ^a4_S jV jL-3 . juj-ûLj ^aa 
-L jl£j j Lûj 1 û ^_ujjj_ 3 j Lû j j_uj_lj ^_j lS4_j4_c l_j4_j 4 _j4_jIj4_Î j ûj4_jlSûJ JJJJ j-îLj j û j 4_j 4_j j j_j jS_j Lûj û j 

^a lSûj4_j JjSj_i_3 jLj tLj_j_j_j Lj-ujjjJ j_j LjûjLj jûj4_j Jj£j_i_3 4_jLLlS ^4a jûj4_j AÛjj-j. jlj4 4_j4_jö jj_3 

( l_j ûj4_J_l_S4__ujj4__S jAjj4_] 1 3_J 4_j 4_J 4_û4_J . (. 3 3 3 3 ^A4Lil_JJ ^aIjJA ^-uJJJA tL_l_uJJJ_uJ JûjLjJûJ LjjJ_uJ_J_3 

6j4 3 i'Lu 3 lj jjjj 4_Î jû j4_j j_j . 4_j4_û ^_j I J j jj jj4_a4_j û j 4_uj_j_ij_uj_3 1 j ^a 4 S 3 s 4 _a. j4_a_j|jjj 4_J ûja_j 
4 Lj— LJ JJ-J J I J J û J 1—3 J 4_A 4_J J_3 Lj 4_j l_j 4_j ? û J J-J J J-A. J J J 4 J 4_A JJJ J J-J I J ^A I J_J J û J 4-J j_J 4 Lj 3 3 û J J J_uJ 1_3 

4 Ûj4__û4_j_j Ij^ j Lj j_j_s ^a-aa I j jjjj4J j_j_i_j_j 4_j_j Lj 4_j 4 i__i_j_uj l_j_j ûjLjj_3_s i_uj_3 1 j JJJJ 4_î I 4 jjj. jûj4_j j_j 

. 4_j4_jÎ) 4 jYiS ^4_j jûj4_j Aj_jjjj.4_j Ljjjui 3 jj-j 


j j La. j j J LaS jLlj i 4 iVi^ ^4_j jûjlAj4_j4_j l ^ V ' 1 jjŞ g_A_& t 4 jjS jj4_j L j jjj. i-Sûj 4 4 3 ij I Auj ^aLûja 

j 4_j 4 __uj_s 4__uj j4_j Ij4_j^_jlj4_j 4j_j_a_3_jjS j j j_û 4_jî) 4_J ^V4_j .LjlSLj IajsVûj jIjJ4_j j!j4_a j jLj-ujj-j 

4_J ÛJÛJ . û J I jS U-S^A^JA ^4_j_J IjS jLjj_3_S 4_J 4 Lj J_ 3_S 3_uJ_J I J J_3 J_3_J J_3 J3 J_û 4_J 4 _j_j_jS ^4_J 4 û J 4_S 4__ujj4_S 

4 û J 4_J_3 1_S 4 \ 3, ,.3J_3 J L_S_uJJ 4_J 1_J_J J_3_S 4 Lu 3 A J L& J ^A_S_3A Lûj Lû Ûjjj4_î I__l_j4-j4_j (_S4_j 4 4_S_J ^4_j_J IjS J 1_J J_3_S 
jja^. 4_j I jj j ûj4_j_jjjj_j 4 i i iS ^4_j ûjûj . û j 4 _j 4_S 4_j_j_s_j j_c 4 __û j ^ 3 3**3 3 lj j ^__3 _s4__ujJ4__s ûjjj4_Î jS_Î4_j 
^_ j l_j jS jl_jûj4_uj j 4_j Lj_j j j_3_j j4_j cjja ^4_j_j|jS j j I J j 4_jj_uj û 4 jxij 3 3 1 3 L’i 3 3 Lj j4_Sûjj4_S 4_S_u1j_û 

. j4^ûj jI AjLLL uj^ jj Ljjjjjj4-S 


4 ^A I J A 4 jLjj ^_3 iS ÛJJJA.4—3JJJA. 4_j I J_j4__û jjj_l juJ_ 3 jljûjLuJ J j_3_3__3_ujjj 4_J L_J J_L 4lAj_jl_3j4_J J_3 j4_a4_j 
^aaaS jl_j4__uj j4a4_j 4 û j 4_j ö j j Aj_j jja. Ljj 1-S 4 j 3 \ 4__uj 4__ûVûj j ^ 5 __3_s4__ujj4_s ^-ujjjJs ^aaaS jLjûJ j4_S4_j 

L5 1 J J J J 4_J 4 û J 4 "3 3 3 Aj_J Jjk I ."l 3 3 jJ J J J ^A J jj j_J 1_J J 1 3 û 3 S J 1_3 J_3_S ^A lS 4_j_ujj I J 4_J (. 3 3 3 3 .U.1 3 I J 

J_3 4 û J 4 **3 3 3 Aj_J JJA. Lj I 4 JJA. ^A IS ö J 4_J_û 4_i_J_3 J û J J J_û J 4__9 J J lS 4 3 3 3 3 J3 4_j 4-J I J_J J J J 1_S 4 3 3 3 Lû-uJ 1_J 4_J_J_J_S 

J jLjJ Lj_3 4_AÛAjj L_0j4_J . £j 4_j_J j \ 3 ^.jJjjj^A 4 1AAA ^4_J j4_S_3 ÛJjJjujLa Ljj_k ^_S_aJ_û i_Sjjjj Aj4_JA. 

^__î J J— 3_3 jS J J 4_S ö 4 J lS 4_J û J_3 _uJ_û 4—3 J J J 4 J 4_A ^A lS LuJ 1_J J JJ^. J 4-j J J_3 I A_3 4_J ^AA. JA J JAAA. 4 J J J 4 J 4_A 
jLjja_S ^__jVjJ-Î9 j ^aûjj4_a 4_J ûjûj ?j4_SûJ J 1_SûJAA_uj4_J 4_Î4_ûjS JJ_û 4_JÎ5 J J lS û j û j 4_j j J_ 3 (jHLfJ 
jja 4_S öj4aa j \ 3 4_jaa_S ^4a ûjûj . 4_aa ûj4 3 3**3 a 3 lj j ^ 5 __3 _s4__aJ4__9 iSSS^) Jj4j4__&4J ^4 _aaIjS 
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Jj4_& ÖJ l A JUJJ-3 J ÛJJ JjS_Î4_S_J_J ^_û4Li_j|jS (_£jj_ LJ J ( ^— lj-udS Jjj-Jj ) J_3 l_LuJ_LJ 1_J (_£ 4_S 4-JLJ J j_3_J 

.ûj4_jljûJ ^Sfûj û J l_3 J-J-9 JJ-J 3-uJ_J I J (j4_S_jljJJ 4_J *(JJj4j4S J (J 1_J J ^g-J 1-S4 J i \ 4_uJ 


^j-J l£ û J 4_J J jSj-J_J 4_1) 1 J_3 c û j 4_!lj J \ 3 


jLi 




1_J_3 J / ) 1_S 1_J 


j LA i_j I j j j 1_S4_9 jj-uj4— Lj4_9 ^jj4_Lj ûjûj 


LJ I J (_J_uJ Lj 4_1 4-J^. 4 J J_3 1_J 1 J J l—J—3 LuJJ jJö (J LuJ J 1 J 4.JÖ J_3 JÛ 4_^. J_3 4-£ J iuJ-JJ 4-JJ ( J_3 ^Lj) JJ-3 SLö 4_j 


^ V4-J C I J 1_3 J_3_9 4J jlj4_J ]_Jj4_û jljûj4_uj J-J l 3 juJ 3 3 L-J J J_3 J_LJ 4_j 1 J_3 . J 4-J^. l_3 4_J_uJ û 4 1 Aj J_3 J J_û J 1_J J-J-9 

^—3 4 9 3 q 4_J^. 4_J û J û J . û J 1— LJjft J LLjjjS J J J J J 4S J û J 4_j Aj_3 JjL. J_3 1 AJ 1_J_J S 4 U-LJ-IjuJ 3—3 4_1 Aj 4_j^. 
jl_jj_3_9 j Ljjud j 1 j 1 4_g4_uj_Î4_9 c j-j_îl_j 4J 4_S4 _jj4_û ^j 4 q ig4-a. ^_j 1S4 _jljJ) Ij 1 3_a. ;4S_3 L&ûj ^_j 4 9 iq4_a. j 


^ LlJ V 4 û AJ J L-Q-uJ 1— J ^g-J L$4 i IJ^. 4_J JJ_uJ 6 4 J^\ 3 J 1 Aj_3 LuJ j_3 4_3 4_£_3 (_J_uj4_S 4 ÛJÛj4-S_3 (JjjL ^ 1_J^_ 3 4— 3 J 4_uJ 
3 1— S 4 J— 3l J-L0 3 J JJjJj4-J 4_î 4 4 ‘) ) ) ÖJ-3 Lj J_L Sl-jjjj ^_î LuJ jj_3_î_3j_3 jj_3_î_3j_3 J ÛJ-aJ 4_Ê ^4_J_3 1 jS J 1_J J_3_9 

■ ^LS-J Lll_uJ J J-uJ 1_S LuJ 1_J J J J J 4 J 4_S 

4jjjJj4_S ljjj4_uj 4jjjJj4_S ^_j 1_S û j j j-J-uj 4_j 1 j_3 ûjûj . 4_S_j 4_jjjJj 4_S ^4_j ^ \j ) 1j_j J ljj4_û 4_î ûjûj 
^—3 1_S 4_J_3 J j_3_3 4_î ö J û J . J j J û J (^ jS 3 û J 4-J J û J J 4 jS_J_3 J l JULuJ û J û J_3 jS 4_î J LS 4_j Lû_u3_3J J J L-Q-uJ 1_3 


ÛJJJ-l-O 


4/ ) LS 4jj 


_J_3 I J J J J 

3 1— L-jJ J l_j 


L5TT 


3 3**1 3 1 J ^—3 4 9)9 4 


LiiLjjj-uj ûjj4_j ^( M-Theory) ^-jjj_lj a-j. ) 4ji_o_uj_3j 
(Feynman ) jLûLlj4_9 ^_j i_S 4_j_3 j i s i ) ^ 4 ji_S4 9 ) )Ljj4LLî4_j 


o v L U fc l LJ Jv 

^ S -JL û Lj-J 1 J J-û J jS 4 ^£_J_Û 4-j.j 1 jS ^g-S— Lû L-j-J 1 J J J ) S ) î 4-J 4^4_i_)l jS ^_j1_S4_jLS 4 (^— 3-3 J S xx) J jS_3 Lû J ^g—LJJ S xx) J jS Lû 

jIj 4_9 (J J J 4_j La_J_ 3 4 1 J 4_9 ^_3 l_3 jl9 4 J J J S L’l ) S ^_û 4_j_jl jS 4 ^ -J-J. "\ J-S. Jjj4-J 4 J J J J_j l_J_uJ ^__Î_J J j_û 4 ^-J-û 4_j_J I jS 
4 ^JlS_ 3_3 J J-UJ-3 1_J ^_JA-uJ_l_J J_J 4 J LS 4_j J 4_S J J J J J_3JA_C J_û 4 ^_J_3 J J J J 4-S û J-9 

^( (— S ) 1—3 i S j ) ) )4_Sûjj4-S Jj 4 j ) 9 4_j 4_jjS 4j l_S4_Sj I jS 


) ) ) 1 J-J J ^_J_3j4_û 4_î ^l_J^—JÖj4_uJ j4_j_uj4_j1j ^_ûj_lÎI_ jj î_3 J j_û 


4 J 1_S 4-J j_3 j J_3 Lj 

3 3 1 J ( ^-j 4 ) ) û )4_J^.) 



. 4_S_3 jj4_û 


jLluJ JjjS ^__J 1_S 4Lj J 4_S J_û ^__3 J_3 J_J_uJ_ 1_3 (j4_jlj4_J J ^ J \ \ ) 1 3 ^_3 1_J Lj-uJ J_û Lû 4_S 4 JJ J I J 1 J_JJÖ 4 û ) ) J L^. 1 J J 

4_û4_j 4^a4-S (jV . j4-S4_j 4 )Y)S ^4_j ^LiljjSjûj (_jj_3_9lS4_j j ^ ‘Lj4_jj4_^ jl_j_j_j_jJ ^Lj 4 _uj Lû 4_j^. 4 j4_Sa J 
j_i 3 (Jj-5^ 333 (j, ij-uj-j 1 j ^_S_lj4_jLj 4_û^L_j 4 4_jLuj4L9 j_j Lj-Lj jS jlj4_jLj j_j (jLj 4 4 _l_lj j!j4_j ^_uj_lj 

û J 4 ) ) ) ) J ^g-û J-jJ l ) *) ) û û j-j 4_9 J 3_uJ l_j 1 J jjL J jl_g_3J^. 4_J ^_jJ_jjj_3_3 J 4_û4_J_jljS (j1_3J_3_9 4_û 4_J 4 4_J 4_uj_] J 1_3 
Jj_3j 4_Î (j Lû 4 ) ) ) Ij4 S ) ) ^4_j . 4 ) ) ) Jj4L3 1j4_j ^-jAiûj-j-j Jj4_S_jj_j j j j j J 4_J 4_û4__j jj_j_lj_uj 1j4_j . 4 ) ) ) 
V4_û 4_î j J_j4_(Ê Lj4 ) i 1 _j4_j 4^_3_j_3j ^ **) jud iJ Lj-j-j-û ö J-j 4_9 (jV4_û j Aj4lJÖ 4^jSûJ JjL^.j4^j 

(JJ JJ J J 1_J 4_J J (J_3 1 J J J ^_Jj4_& ^ ) ^k4_j-j 1—3 ^L94— Î_JJ_Û ûS La. 4_J jLjJjL 4J_3_Îj 4_JÎ) ^g-J 1— S 4LLud ) 11 3-j— 3_û û J-j4_9 

. jûJJJ j J jS j ) 9 S 4Lj j jj 4_j (jlj_j4_9 j Lj jjL 


(^— lSjS 1 J ^ -d C-J 4_Lu (J J J__l_3_û 4_J L_LJ_3 1—3 ^S 4—3 Lj-uJ J_û Lû û J_3 J J J 4_S û J 4_J J J J J J J 1 J JjL 1 A ) JUluJ 1 J 4_J 
4 4 3-jJlS ^4_j (j J j 1 J_j 4_j 4— 3 1 aI 9 j j_û (jjjjS_û4_î c Sj )Y)S g-jAÖ 4^_ )4_JÖ ^_jjj_j LLud j 1 j (jl Jj_k j4-S4_j . Lj 1_S_j_jlJ 
4 4—3 4_& 1 j_j 1_S 4 ) ) ) Lû-uj 1—3 4 ) ) )S j l_j 4_î (j 4—3 1 J jjL j 4_j . j j j J jS 4_j 4_j j j_uj (j 1 J jjL. ^__j l_j 1 j_j 4_j j ^__j J j j 4_S 
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j4_uj4_J lU4_j4_j j 4_jjS ^Lsjj-û (j û j 4_j Jj^j_j_j (j j 4_j j 4 _û 4_î (JLuj jIj4_& ^-uj U J j 4 (jljjU. 

Aj4_j^. 4_J (J 1_£ 4_L_LJ Lû_uJ 1_3 4-J_l_U (_£jlj4_l . L1 I JJ 1-j 1 j4_J_J_jU ^4_J J l_j (_£ 4_j J J Jj 4_J j4_J I ^_J JjJj JJ (JJ-J. 1 3 J— 3 

(_5jIj^.4_j 4_£ c1ajjjJj 4_S 4_1 (j4_SûJ jjjI. ‘-^^_J 1 1_3 4_1j 4_J jjLj J (J J 1 J-uJJ J_3 I Jj j Jj_j 1 J ^_ÎLuJ jlj4__û 

}jj_3_l_3_3 13.7 C(jjjjj4_^ (j4_^ IjSjS J ^L_J_Û j4_uJ û J 4_j 1__3J Lû û J 4_J_3_lS ^4_J ^V4_J 4 û J 1 J_l_3_3 ^_J LuJ U 

j ^ ^_j û jj j ^ ^ û4_j^.4_j ûj4_j_jLj l ^ *i 3 3 4_1 . ö j4_j_3j y\ 3 Lû ö J û j I j J j_3 (JLuj { JJ iJjlû jIj4_jö — j1_j_Lj_û 

4_S LjlSûJ (jjjJj4_j (__^4 _jûjLûj ^_ujU .LjlSûJ (j Lj j j Lj_ujjj-uj j (JJJ4 j4_j (j jj_uj_S 4_j ^4_l_i Ij^ (jl_jjj_S 
uS4_j iLj LS û j JJjk. (J J_3_l_3_3 JJJ-Lu ^_ujU 4 4_J_J_] 1 J 4_S J J_J 4_JÎ) ^_£uj4_jj_J_J_ûjS ^L_l_& (J û j 4__j Aj_j JjL. (jLjljj4_î 
4_jjIlS ^4 _j 4jI1a_1jj£ (_5jj_û4_J)4_Î . ( 4_j4jÎ) 1 Aj LS4_j_j_j Lû_uj Lj 4_j_jj_S 4_J (jûj4_j <-Sûj )jj_k 4_j 1 J <__S4_j l_j_j4_j 
JJ-uJ j Ij ^_û jj_j_3_û J jL_ 3 J ^ ^4-J, 4_JjIlS ^4_J 4Ljl5l_j L_^4_J 1 4 Jjj. gL_l_&4_J J L ^ j j 3 3 1_J 4_J ^_1J 4-J 1_S J J_uJ 

1 Aj_3 Lj û J 4 _uJ ^UJJJÎjV (J4_j 4_J ^-J-J-uJJ 1 J ^ 3 ~\ 4__uJ ^ ^ 3 J 4—uJ J ^_JU_3 _uj4_J^.Û J (J 1-S 4_J-J_û 4_J-J 1 jS 4 1x1 3 ^ J 1—& J 

. LjLSû j 

^4_J 1 3 Lu 3 ^ . ^_J_3_3 ^_JJÖj4_j_l ^ULlÎjJ IAj1j_jSjÛJ 4_J ^gUj 3 axI 1J 4 4 3 3 3 S ^4_J ^_J I J_U J û J 4_J Ljûjl_j4_uJ 

(jLjAj_û j l_j ûjj-j-jLö ^U-jjUûj4_uj Aj4_j^. 1_j_j4Lj tjjj jjj^.4_1jû J i j 3 1 S j j 3 ^uLûj 4_j 4_j_3_iS 

(jljlj J AjLujLI 4jjS (Jj4_j_3Jjj.4_J (J 4_S 4_J_3_lS 4 I Ajt_JJ^j4_uJ 3J Ljj 4_J (j_ljLuj jl_J_ûl_^ ) 4 Ûj1jLjjjj 

^_JJ iSj 1_JÎ) 4 _JÛJLû1_3 j4_3 4(JJ_1AJUJÛJ ^_J Jj jS ^_lLûJ JJ Ûj 4_^_3_3 £g_j4_JÎ) lU-J-ujAU j4_j 4_3 Jj^ (JÛj 4_J 
JJ 4_J (JJ 4_J j 4_J_3 _iS ^ 4_J ^_J 1 J_l£j ö J 4_J Jj^ y 3 u) û J J 4__udS 4_J ( ^_J_l_3-uJ JJ^. J_1 _uJ jj^. ) Lj l£j LiÖ . Lj l£j 

. ûjûJjii jj^Lj 1 ( WWW.dGnQGk 3 n.COm ) 1 Aj lS 4 _£_j û J ^.j 3 L_j4_J 

(jl_j_ûlS ) jj_j Ûj4-J . j-i-3 j 1 aLj4_j I Aj 4_£ 4_j 1 j_l£j û j 4_1 lj jLûjLjjj ûj4_£_i_3 j LûS j j Jj 4_& 4jj I j J 
^_ujj û j 4_j j jj^. 1 Aj_j j j LS ^4_& j (j 4U 4_j I j_jU j û j jjl_S ^4_& 4_j 1 j 4 ûjûjj_^. 1 J4_^4 3 3 i^4_j j4_j4_Îj4_uj 

J ^_J_3_uJJ 1 J (jV4ls4_j J (Jj4_& (_£jlj4_l (JjJ^L^ J J J 4_J 4 (Jj û J J J-uJ 1_J 4_Û_3J 4_5 i J J_3 4_& . Lj JA J— 3_uj4_j 4_J 
j ^_j l_j ^_jjj^j_û4_S ^_j û j 4_j_j 1 3 j 1 J 4_j . ûj j_3_ujjj. j4_j4_j 4_j_j_iS ^4 _j ^_jIj_Ujûj J_J (J Lû Jjj. ^_jj I j4_j Lûj 
ÛjLjJ . 4_J_3J ^-IJjUj-Û^U ^_J (Jj 4_S4_J_3J 1 Lj-j-1 3 4_jûJ lUûJj 4_& . ^_J l_j L-l5jJj_l_3 jlj4_j (JJJ^J_3-uJ 

4J 


l 4_J^. Jjl_3J 4 4_$4 IjIIa ^_û 4_S4_3 (Jj4_J_jl_^. 0 J-J— 3 4 4_J_J_j (J LuJ 1_J 4 LLlS ^4_î J’LVl 3 4. Şjj 


)4_J 


j ^_£j j j_j û J ^-J 4Ls U j 1 3 Aj 4_jÎ) j 4_j_j jjL. . û j 4_j 4_£ û J (j lS 4 _j_jJ_ujj 1 j ö j 4J J j5L_i_S U j ^-j-Lujj 1 j 4_£_û 4_^. 

4j U 4 ûj4U1aj ££j_> ûj4U4_j4_j (jU4_j_j_s4__uJ4_s j ^__l_3_ujj 1 j 4_jjjj^.j_i j j lU û j 4_j Ji jiU_s U ^uIjjU 
j_ 1—3 j_j ^U4_jU1j4_j ,ûj4U4_ujU (j 1 j_c4_û jU 4 1 J ûj4_Jj 4_J (jj4_l_j 1 _j^. 4_J . öj4 ”3 3 3 ö J j_ ij (_5j4_j_j Lj^. 

(_ 5j 4 _j_ 3 L^. 4j . û j 4_j 4U û J jS (j lU 4 _j_lj_ujj 1 j û j 4_j J jiL_j_S U ^_j 1 j jj^. j_j j (J_i_lj_ujj 1 j j_j U j ^ 4_S 4_j (j j 4 U_j Ij^. 
^_j [£> ö j 4_j J3 j^_i_S U ^g_Lj Ij 3 3 ,u.m4_j j ^jjûJ (jjjJj4_A j UiLojj-uj 4_j (J4. ^ 3 3 4_s4__uU4_s j Lj-uj_j 1 j 4 ûj4_û4__Ûj4__Ûj 

.(j4_SöJ (j 1_S û j U_uj j_3 (j û j 4_j 1 Aû L f û j 4_j Lj_uJûJ i^4_S4_j (Jj4L1jL^. j_ 1.3 


J (JJ 4_J J Lû L-3 LûJ 4_S_3JjA JJJ 4 (Jj-S 1 J_3_C ^_3 U_uJ Jj J^ J (J 1 J_l_3 ^_3 U_uJ Jj J^ 4-U. 4_S J_l£j û J (j4 û 3 3 

J Lû û J 4U 4_J 4_J 1 ,~3 3 l’Lxl 3 I J ^lli_afL-J_l 4_î Lj 4 3 3 U 4_J 4 1 Aj-uJ^ 3 3 ^_3 1 Aj 4_û 4_J ^ _1 û J 4_S 



J LûU_ul_3_3 (jLj ^_JÛj4U4_j J3jU.U 4 ^_J J 4_UJ U J 4_uJ (_5 J J b AJ U_uJ J (Jj4_Jj1_JÖ ^ 




j4_j jj ^.5Lij U>. (jj4_û4_j . 4 _j Uûlkjj 4_j_j 4_j_l_U ^4_j ^_j Lû j 4_1 (jj U j j_uj jUUjjj ^-jLIujJjjU ^—iUûJjj^ 
JÛ Jjûjj4_j (_5J lj_J J_J J J û Aj U_uJ J ^ 1 Ûj4_s ^gU-J_3 LûJ 4 JJ-uJ J J-J ^-uJ^-JjLû ^Uuj LaJ, (_£4_A_j_3jA 4_1.4 _jU 
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Vlj (J l II uJ Jj jS (j4j^jlj J I JJ^. j4__& ^jlSûJjjS (J I JJJ ^^AiûjJJ J (J lS4 3 3 flu) ÛJ LS-uJ û J J-û I J J (jAijjS. 
^_ûJ J 4 aÖ A_1 J_LuJ J J_3 ^_uJ 3 J l-A 3 laj lSA_j ^JJJj4_j (JJ_&4j 4Ûj4_k.ljA-J J_3_3_î_3 ^JÛ J . ûj4_jlSûJ 

(jj ALs û J Lj 4_j l_j 4_j t û j 4 jjj jju^. j ^ -i juj Lj-uj ^j V 4_uj û 4 i r> 4 jL j 4_j_o 4.S (j jJÖ 4_j 1 1 a!ö I JJ-C- ^j Lj_uj J j jS 

L^J— 3 (Jûj4_j 4 _Sj jj^. cj4-Sl_j 4 _j_3_iS ^4j ^_j Jj jS ^jL_ûj4_J 4jj_l91j_j_C ^_j Lj_uj J j jS ^-ûjj^AÖ ^j 1_j_j J Lj 

^A-jjU J 

■ *33-? Û 1 ^ 


a Lul 3 3 ^_j l_o j i_S4_j 4_j ^ n i ija j j-ujjj-jûJ j j_3_3jjk.ûJ jLjjS. j4_$4_jS 3 l4_j 1 J4_j 
^_J Lû J ^JJ Ûj4_c. ^_J Lû J 4 1 AJ l_j_j J Lj4_] JJJJjuJ_LJ ^jlSûj4_j Lj iS J U . J û J Lj J-J_uJJJ_3 


4_1 jjj ^-Sj_uj4_j ^ 4 iö 4 jj_j4_& jjj ^jjLjjIj 4_j ^ Luj-jj-J-j ^4_jî) 4 jj_j4_j jLujLj 4_j_ljS ^4_j ^jIjjSjûj 

1 Ajjj 3 3 J L-lS-j-J 3 ^jLûJ 4_î J LjS_3_uj 4_J Lj4_jLj4_j . 4_J_3_J J 1 3_3 J J-J 1 Jl_JJ J J jS ^J Lû J 4_î J iS 4 _J_LJ_uJ_3 1 J 4_ûj_LJ 

j4_j j 4_ujS 4 _j 4^_j4_û j Lûj ^_j_uj_ 3 1 j 4_j ^jj 4_j l_j_uj Lj j4_a4_j i_SjS4_j . j-j j_j \ \ ui 3 Ij ^S_û 4_^. j 4_jjj 

J_J_UJ_J 4_A_U 1 A-L_LJ_uJ 1 J 4_î ? 4_j Lû J ^4_J ^ _1 A. J_J 4^_JÛJ LIluJJJ J V JÛjL_3_uJJ_3 


4_fi i_Sj_uj4_S j_j 4_j_l_iS ^a4_J 




4j 




J_3 1 J (_£J jj 1_3 ^g-jJ 3 1_J ^_S_3_3 LûJ . 4 3 3 3 J LuJ 1_3 


jjjjjjJSLl-lj i_S 4 _Î 4 j^.ûj 4 _j 


jj4_jjLj4_j 


L5TT - 




^V4_j, jLi . . . ^^j-û^jj IjS j ^LjJ>j_9 ^jJljjjjûJ 4l_jjj_9 ^g-jjjjj-û ^ Jl UJ j 1 j 
LjlSjU . jj4_j4_aj ^_jLujLj (Jj4_jj J_L 4_j jlSLuj ^SjjLûj 4_j 4 4_j L_ljj_ujj 1 j 4__ûjjj ^4_j jj_û4j25 ûj!jaJj4_jö 
^jjjj4_J û j Lj 1 J j 1 — lS 4—3 4 Jl ujj 4 1 Ai 1 JA û J L-3 jjj4_î . 4_j 1 A.3J ^jjj Lj ^4_S j4_Î4__û 4__l_lj lj4_j Lûj 

4^ç_jljj J JJj 4 _j lSûJ ^ V4j . 4 3 3 3 û J 4_j iS 4_JJJ_uJJ 1 J 4 __ujLj 4j ^S^JjAiûjJJ ^L-lJÎ) ö J 4 3 3 û 3 A 1— S 4_J ^ LJjuJJJJ 

. ö j 4_j û j l 3 3 j LjS 4_j 4_j j iJ_ûj û j 4__lj Aj Aj_û jS ^ j 1 Lû j 4_j 


j£J 4 _j 4Ljl_j4_j jlS4_j ( but ) (j4__jjj 4 _j_ujj jjj 


A 3 3 **3 ud 3 1 J ^__îj LLuJ J ^J-ûJ J iS 4j ^JJ-uJ J JJ 4_î 4_j J J-ûJ JJ 

) (J, 3u)4j^. ^LÎ J 1 J 1 3 ^-ÛJJJ jLjûJ 4j 


however, nevertheless, nonetheless , furthermore, 

û j 4_S 4_j 4_j 4_j_ujj jjj jLSLjAjLjj jLS 4_i 1 jS ö j L j j 4 llu jj ^jUj ( therefore, though, yet, hitherto 

(jAj4_ûjjj J J 4 4 (jjj Lj jj_ 9 (jLilj j j J 4 ûj4__ujjjj j J 4 ^4_j 4 _Sj jj^. ?ûjjJjS4_j jLjIj ^jj^. jj . ûj4_jjj_j_uj4__3j 
4 û J J J jSJ 4_SjJ (J L_3 4__9 4__uJ_î 4_9 J ^-JJ-uJJ 1 J (JjS_ 3_9 4_£ (Jj4__ûJ_îj J J 4 4(J_û4_jjljS (jLjJJ_9 3 ul 3 Ij (JÛJ j4_A 
4_J .1 j 1_JJJ_9 ^ LuJi 3 Ij 4_î (jljûjLuJ 4 (JJ-JJ (JjjLjjLûJ 4 û J 4_j 4_j J JL^. I AuJ 4.S 4__3__3__lS 4_J (j4_jlj4_J 

^_j j Luj 4_j_uj j j ^j j LS 4_j_j jl^. jjljûJ 4 ûjûJjjS ^-ujLljLûj j Ljiujj_ûj ^ LS 4_j ££Aj4__& (j4_j 1 j4j^_jj 

. j4S_3 


^_3 Lû J L 3 uJ 1—3 4_J ÛjLjJ û J_3J ^_3jljV l 3 ul 3 & ^__3 J J jS ^J LûJ ^-JJ-uJ lj4_J 4 (JJJ_Lj Ûj4_j ^JÛ J ö J ö J Li 1_J ^4_J 
^_jjjSj_û 4S j4-JÖ (jljjj 4 (^jSj 4_j Luj4_S j4_j û j Lû Lj ^_j4_jjjL (j4 S 3 IjûjjJ ^^4j 4 1 j4__94__ujJ4_9 j Lli-ujj 1 j 
^j_jj 4_jj l_j 4_j) ^j J j jS ^_j Lûj (j ö j j 4_S ^^13 4__û jjL ^ V 4_j 4 1 Ai Ljj LS û j LS 4_î i_S 4_jj_uj l û 3 ^ j 4_JÖ JJ jjL Lj 
) 1 Ai I JJ-C. ^j Lj-uj Jj jS 4_J ^j 4j jS ^j Lûj 4_j (j aLj jjL . û j j 4jS 1 Jj j Jjj 1 j 4_î (j I ( ^-jj-ujj 1 j ^j Lûj 
4 1 Jj j Jjj 1 j (j4_j4__uj ^_j lS LL uj 4_jö j (j lS l_j_9 4j^. 4_J jj 4 _jj l_j 4 _j 4 (^jlS4j^.jl_j j t_SjJÊJ 4_î 4^ ûj4__L.1j4j 
IajjjûJ 4__ i j ^jjjjjJjS j ^jjjj 1 j ^jLSûjIjj 4_î ^jj 4jj l_j 4 j 4^-jJjjS ^j Lû j 4j (Jûjj4_a ^Sjj 4_û jjL 
j ^jjjj I j ^j Lûj 4j (j Ljj J j jS ^j Lû j 4_5i (jj 4_j I J j jS 4__j LLj Lûj j li I j j 4 j (jj I j j 4_j j Lû j j_û 4_jö . J jS 

■ 4 U “ 1 - LJ J^. J û 4j ûjj4j 
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( J Jl_3 A J 4_J û J Lû l-j A S 3 3 jS J J J l 3 jjd 3 jft ( I Jlj Lû 4_j Lû J 4_J j_^ 4_JU J I J 4_& J ^ J ^ 3 4_lULuJ ÛJ J 4_JÖ J 1 J û J 4_uJ 
^a4_j ^_j 1 j_j^j û j ^_j Lo j 4 Lj 1 j 4 4 _ljAjj^ ö Jj û A j 1 * 3 jjj 4_j Loj ^4_j j 4 _j_j_û j 4__g jjL4_jjjL 4_j Lo j ^4_j 1__j_j4_j 


û J 4 3— 3J llfLi-l 3 4_1 4 4 _J_jL_uJ_3 1 


J, J 3 C5^ 


£_GULL 


J ^—3 J 1—3 J-3-S ÛJjJJ 4_j LûJ ^4_J 4 4 _j4_JÎ) (_£Ûj4_J (jl_jlj_J 




jj ^ aii 3 1 4_J 1 J gL_jJÎ) Lj 1 jj 4J £gj Xj û j 4_j A J Lû 1— 3 ^_j 4— 3 J_L ^ J . j^JJ > J J û J ^—3 4 J jS ^—3 LûJ J_J 

j ^g_3_3 l AJl jud 3 3 (JJJJ_3_J ^.SLlSj 4— 3 4_jj_j 4^£jiLj J 3 *x) 4_3 4_J 4_uJJjJ9 4_Sj4_J ^4—3 4 \ \ 3 1 Jl_ 1_3 Jj jS ^—3 Lû J 
J ^_3_3 J_3_3 ^g-J-J l û" jud 3 3 (J û J 1 JJ-J 4AjJ^ ^_J_uJ l_3_uJ ^_J V 4_uJ û J j4_a 4_J 4 4 L'l 3 3 6 J 4-J 4_j dlj 4_j l_j 4_jj J ^_3_3 1 J 4_j Lû J 


i^lljjjjl; ^_û_3j 4— & 4_î 4_j_j Aj jiS 4 Lj Lo j ^4_j 4 j_3 ^_j iS 4 _j_j A j j^ û j 1 j 1 j (jjlj4Lj 4_î j_jjSjûj^_Î4_^4_j 

4 A j 4_j 1_^_j_lC Luj LujLj4— 3 LjV4_ujûJ jj_3j_3 1 j J j ^£j£_j j-j Aj 4__û 4_î j û J AjAAjj^ ^_3 LuJ l_j_3 Lû J j4_jV4_Î 
. A J 4_j A J J A J-^-C LuJ J JjL I A_j 1-S 4_J_J J J jj_î jjS J ^_3_uJ 1_J_uJ J ^JJÛ j4_J J ^-J-J-uJ-J 1 J 4_J L^ 4_J Jjk.4_JJjL <_^AJj4_& 


4_^4Lj<do 1 _j j4_S4_juujj ^_jlj4_j 4 Lj_j J j lj l u^. ^jLjIj j_j Aj4_j^.4_j (pOWGf) <j4_jjj 4 1 JLj-jj-j IaL ij ^_jl_ûj4j 

( jU 1— uJ_3 J 4^_ îLuJJjJ 4^-J Ij Aj_J 1 _ûj 4_9 4 Lj V 4_uJ A A 4J_J_& 4 1— 3 A J 1_S ) . Lj_J J 1 Jj4_uj4_J (J J jJ 1—3 

^_J_J 4—3 J l£ 4_J_3 J J jS 4_û J— 3—3 J 4_jj J J J 4 Lj 1 -l_3_î J 4-JÖ ^_J û J J J jfi (J J 4_j_J JlL. JjJ û J_3_uJ_3 Lû 4_& 4—3 . Lj 3 J J 1-S 4—3 

1 j 4 _Lj j-C. 4_o 4_î Lj-uljûjLl) 4_5i 4 __jûj4_j j n i ij-j jjj_o4_&4_J ^^4 _ 3 . ^ j4 uj a 1 4 4_^4Jj4 _ 3 l_j j4_j_ujj 

cjj_jJj_o ^ Luj-j I j 4 3 ^__j_j 4_j l_j_uj 1— 3 ^_jjj_j4_j j 4_9ljj_c.4_û ^j_û4-S . ^— î4_û jljl_jj4— 3 ^_^4_j ûj_3_uj4— 3 

^ jlLujlj^S-j-j j 4_j_o 4 £Ö 4_î j_jûJ jljV JJJ ^lLj-î LL 4_Î4 _ûjS cjLjVj jjIjL jj^. jjjjjJj^ 4_J ^_j I j û j LuLo 4jl 

. I j4_jJLlS ^4_j 


/ b.. ' I A " J | J 

jir^V J JJJ^L 'J. J ^Lj j j_L 
jji^J- 0 3 LL^ 4_j £sj_j 


)^_LJ_uJ_j|j J 1—3 CÛJjûJj4_J jj_lJjS 4 I J J J J JJ 1 J j4Lj4_uJ ^LSlLLuJ^ J J _ J 

L. û J LuJJ 4_J J Lj_J_3 Aj-J JjL ( jJ i J-J l^ 4 JjL Lj ^_J_J I J J û J û AJ_J J 4 1— 3uû-lS 4 1—3 J-J-9 4. 

La 4— 3 j_j ^ J juj j 1 j 4_j ^_ij 4_j l_j_Lj Lj j Aj4_j_j i Jj-^4_j LIlj û 4-j4_j jjjL j LIiaj 1 jj 

4_S_j jj^. >( ^jû J j A j£ j j Aj Lû jjL 4 _j ^ Iljuj-jj-j-j 4_jLLlS ^4J jj_jj_j 4 _aL1j j_j ûj4 __ lj 1— 3_jJ a4_j 4^_j4_j ^_lj 4_j_j Lj 4_ 3 

1_3 J J_î 4jlS 4jj (J J lj4_j . Lj LS l_j 4_jj4_A ^g-J 1 J J 4_J 1 3 J_3_9 (_£j I J_J ^JÛAJÛj4_3 4^ 5 __L_3_uJ_J 

lS û J 4_J û J 4_J J— LA_J_J JA JJ 4_J Lû 4J . JJJ û J Aj LalJ 4_uJ û J Lj J_J_9 ^__J_uJ_J 1 J 4j J LjJ J jj 

1_3 . Ûj4_j ÛJ_LJ_uj4_j4_j Ûj4_UJÛj4_3 (JJlL l_J_j4_j4_J J La. J JJJAj4-A J_J A J J Jj_J LuJ A 4 4 LlljuJ. j Ij 1 __lj4Lj 


1 ^ 1 * v Q 4 ~v A 1 i ^ LuJ 4_JJJ_û_J JA 

4_j 


U <_s4L>L^ ^ 41 

3 Ij4 — î jL-J-îjjj ^.SjlSaj 4 J l-£ Aj 1 J l 3 


. û j 4_j û j j-J ja j 4 \ \ ~\ j ja A j_û j1_jj_3_9 4 J j_û 4_94_ujJ4_9 jaJûJ ûj4_ujjj_j j j J ^4_j 4-jIaûj_jJ 


l ij-3-û û Aj 4—9 j j_jl£ j û j j jjj Llj Lû j ^j Aj 4_JÖ 


^-_lj4_j ^_j Lû j j4_jl_uj_94_j 4_j j Lj 1 jjj 4 j4_JÖ 4 jj£ ^_i 
4_£ 4 û j j_j 4 _j_j j Lj 1 A_lj ^-Jûj^-j^-j ^_l_3_uj4_3j4_a ûj j4_34_j^L_iS jjj (jAj4_î 4 S. 4_û4_j . 4_j4_ê ^uAjjiS 
J-3J_3 _û4_S J-^_Î4_J 4 û J 4_j-j j£_lS 1_J ^ J ‘Sjj-J J ^ -JL juJJ 1-9 J ^_lj Aj4_c j4_1jj 4_î ^JÛ J ^_J Aj J^ ^_3 Lû J 4_J 1 J_J LlJ-J 
4 ^_J_J J J J 4_J 4-S4 Juuj4_j4_û (jAj4_J j_J J I_A1_J A_j 4_& 4 Aj4_j |j4_^_L_j4_J 4 _û_LJ . 4_L_LJ 1 A-J_3_uJ l_j_3 Lû j 4_î jLjaIjûjLu 
j iS 4 _lj_uj j Li j ^—lj û j 4_c 4 _l_ij_uj_j 1 j 4_^_û 4_j^. j_j j Lû l_j 4 _j j La. l_j 4 jjj 4_j 4 _a_j 4_j^. j 4_û 4_j^. j 4_j 4_î j j j 4 

J Lû 4-S 4_J_3_j_3_J V A JjL Lj 4_^ 4_J_3_uJ_j 1 J_9 J 1_3 4_^ 4_LJ J_3_îu_j_LJ 4 1 3 . j— î J_3 j_û J_J_3 J û J 4_J J 1 JA J . A J J A J_3 

. A j 4_j A j Lj 1 A 
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j < ^- 3 4j *L a 3 û j 4 _a uj û j ^-o j_lj £5 Al 4__& c I Aj j_j 3 J j jj ^“uj^j i 4_1 j I Aj j_j (j Lj j_j_ 9 ^ i»i 1 I j 4_J û j Lj J 

j 4 __& (Molecule) jj ^V4_j iûjUi j (jLû4_£_îj_j4_i( psrticle) j_j 4 <ni 4 ûji_û 4 _j jLj <l_Ljjjj 

ûjjLLj ( Universe) jLj ( World) (j^-ij 4 i J 4 _j 4 u_iS jLlaJ jL^jjj .ûjaJjûjLlij j l^j j i i j_o 

jL5>4_j ^_iI1jS j (jjj.ij<L^ j (jl_g_jj^. û j I Aj LoJ j 4_jö 4__o_j_j . <j j j_j L_JÖ j iS 4_j (JJj4j4_j ^ Luj_j4__q j_j (COSIDOS) 


(j 6 j 4 _j j_j j 1 1 Aj 4 _jö c 4 _j 4 _jê 


J| J 


^)_J_J J J J I A-LJJ iIA-J-1 1 ^_J Lû J 4_J 4 J Lû_uJ Lj ^j-J LuJ j_l J-J ■ J— Ll— L0 3 


ç. l_Ja_9 ~ Ij4_9 4 û 1 1 4 Lj-Jj j-j. £) û ö j LS 4 _j ^_jjûj j4_xj 4_1 4_S j__i_j_Lg_jj lS4_j j_j ^_£_lj_uj4_j4__û jj ^^Lujjj j4__1jj 
jj . j4_& I AjÛI 1 1 JjjS ^_jLûj 4_J 4_j 1_1 j J_J J û 4 ^4_j . û j L_lj_& j iS 4_j jLû-ujLj ^_j Luj jj jj j L_û__l_lj û j 4_c j 

. L1Ll14_j4_£û J ' j j j J j 4 _j I Ji 4 _j_uj j 4_J L_lj J ^_j L_ljJÎ) j Lfi 4_j j j j j 4_1 j j_û_j 


jjlj-ujjj-j I a11£ûj4_jV ^ 11 û I J4_j (j4_j|j4_j 4_1 j 1 j c 4_^4 ilIlS ^_1 L^4 _j j_1jjj_ 9 (jjlj4_l 
Aj_j ^g-^-Lj j__lj j j_9 ^l_ijÎ) I 4 4_£ 4_j_j j_l1a_j_lj 419 û û 4_J . j j I j_j I J û j 4_1 1 £> û j_l£ j û j j 4_j V 4_J 


4_j û j 4_1 Jjjjjjjj 
J_3 4__Û_LJ i 4_j__lj 

3 *L-J (j Lj 1 ( (j 1_S 4 _£_û 4_j^. l5 _J J J juj 4_j . û j ll I J j Lû_j iS 4_1 j_lj j j_9 4 J j jS (j j 4_l_i jjL. ^__lj j j j j La. j 4 _j 

û j I Al L_û_] j 4__& 4__û_lj . 4_j 4 _jê û j I j Lj j j j (jj j jllJ jS 4_j j L_lj Al û j_3_j & û j 1 1 1 j Lj j 1_£ 4_j (j 4.1 Luj j 4-1 

(J 1-S 4_J_J J_3_La_J_J_ 1 J 3_J-uJ_J I J 4_£_û4_J2k4_J jûj4_llj_j J_J 1_J J 4jjS (_£ j 4_1_j jjL. ^_ijûj i (J 1-S 4__1_3 J j jj Ûj4ljjj_jjjj 

4 jlj ^ 1 Lûj jj (JjjSûAjJÛJ ^LS ^_LJ_uJ I j 4_J c4_j 4_JÖ 4_1_S |J_J jl—3 I jl (^A14_JÖ ^^4—3 . ^_l4_l jljj_3 

(JÛJ 4 (J 1-S 4_J_J J J jjjJ jS 4 3—3J I J 1 1 J J_3_uJ_3 4_A_3_J 44_JÛj4_J jLLlf û J 4__uJ (J J iS jJÊ 4 L1 I 4 û û LIjuJ û 44_J (J 4_S I j_C 4__û 

. û j 4_l_j û û 


ûj4_ûA 1 j4_jV4J 4 { } j I J4_j Lj Ij 4_S ûjjjA. ^4_1 jl_l4_J (j4_j 1 l_i!_i LLj j 2_1j4__uj j4_1 jj_û4_jÖ ^LILSjLjÖ 

1 lul 1 I J 4_J_3 J^.jJj_3J-ûJ_LJ j4_j_jjjk. 4_JÛj4_J J_J (JJ_J_3 L^ 4_1 J_3_3 J J_9 J 4_jl_jlj4_5i ^4_J (J 4_S 4_J_1_J J J^ 4_J . (JJ I J-J I 4 


L5TT 


4_1 a!4__uj4_Lj4_a j ^_j J j jS ^__i j_j ^_ujjj_ljj ^_i J jS j La. û j 4_j L& ö j j 4_JÎ) . Ûj4_ll_j__i Vlj j 4 __lj j j jl_î jj j 
^j-j Lû j û j I Aj LûJ j 4_jö c I Aj_i I j J (j4_JLuj a!4_j^. ^4_î (^_j Jj jj (^-1-ujj — i : j ^__j Jj jS ^_j Lû j ^_i L^4 _j_lj I j4_j Lûj 

j4j4_i J 4_J L ^ 3 J ll j4__LjJ j 4_JÖ . û J 4-l_J J_J J-J I J (J_ J-uJJJ_3 ^_J_3 Ll-uJ (J_3 J_3_J J_3 4_J c4 1 1 iS ^4_J ^_J Jj J^ 

4_1 L1_uj4_j4__û ÛJ I J-uJJ J_J jljûj L_^_3_3 iS 4_1 I J . û J LIlû I 4 LIV J 4-J 4_û— 3—3 4 I A-LJ Jj jS ^_jL_ûj4_] L1 L5__J_J_LJ_uJ û û 
l_£4_j (j ^g_L^_Lj Lû j-j j-j 4 j j_j i ij4_S i_S4_j j4__uj 4 1 a11-S4__Ljj ^jIa^J 4_î (j (j^ 0 j— ^L^ j4__& -û jljûj 
4 ^_jjjS j 4_j (j û j 4_1 j jj^. I Aju j Lji. j_ja14_j^. jj Lj 4 j_3 1 1 1 1 J 1 i Lu i ^Lf4_j . ûj4_14_1jL_û jL_ljIjjJ j ûj Ij_ljj4_j 

. J J J 4 J_J 4-j_3_3 jLû (j4_J J û J-3 J 4_L_3_J I Jj4__uj4_j jl_û4_Î4_JÎ) ^_Î4_ûjS 

^^4-J 4 û J L_3_3_ö jL^4_J jLû ( (J J J_3_J ) 4__û__ 3_J 4 U_L_L_LJ l_& I aS 4-J 4_l_uJ J 4_J L_3_j4_l4_J (theory ) ^J Si. û4__2l j4_S4_j 

) 4_3öjj:^4^ ûj4_j (quantum theory ) (__£ û J 4_ljJ_û_J j-3 4 L 1 1 3 1 1_& I J J I J A^ 1 1 ^J SlJ. S). û 4_J^. j 4_£ 4_î (.^11 l£ 

(jjj_3_3 J_J (jj_j_j) 1__Lj4_1 4_J (Jjj4_^ (__£_J Al 4_JÎ) 4 I A_LJ Jj J^ ^_jLûj 4_Î . û J 1 11 & J lS 4_J (J Lû (^4_l_j|jj ^_3jj_3_J 

JÊûJ ) l_S4_j 


4 (. 13 3 3 3 


(jlj_c 4 __û 4 J 4 Ll iUul i 4 _a 4 jVj j£J 4 _j 44 _j 4 _J 4 _jÖ j 4 _jÎ 5 ^ 4 _j Ûj 4 j 4 a 1 _j j Ijj_j 4 _j 
. 4 _j_j 1 (theor “jj_Ll ) (Jjl_j 4 _j I Aj-ijj \ S 1 il ^.iLoj 4 J L jj£_û 4 _j^. 4 _S_jjj^. ^( (jj jju-u— (jj j-Lj ) 4 _£ 4 _S_û 4 _j^. 

. L 1 I J ll (_5jj_J_3 (^_ÛJ_ 3_3 (_5 11 Ij 4 4 j L*) 4 _J^. j4_Î j4_1jJ 4(^_j 4_JÖ ^_uJ__J_JJJ_J (J Lû _3 jj 
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j \\ riui J- \ j ) jûjljSjjjS t4_S_û4_j ^4_j tûjjjl_&( Caltech) g- Vl J LS jjLj jL^. j-JAj4_^. c 1 J4_S4 iVllS 4J 
c 4 -lVi£ i j . 4_j ( California Institute of Technology ~ I_lj j j LiJlS 4_J ^_jjj_Î4_lS4_j 

t JJ û Jj J-uJ Lj JJ J 4 û U ( I Ji_LJ 1_J jS 4_J . Jj LS û J J l_£ 4_J_i£_JJ_3_û 4_J 4_J J-J— 3-jJlj_J-J-J— 3 J 4_J J-J-3 4 J-Lû Jj l_J IJ_jJ 4-1j I J 

J ^g-J-^J J V 3j4_uj4_j 4JJJ ^^-JuJjuJjS J (Jj4_& 4_J 4 4_S4_J_3_lS ^JJJJ^JÛJ 4_î L S 3 Lû J I JJJ (jlj4 Lj_34_j 4_£ 
Lj <_ 3 îjS J_3J_1_3j4_û J J-JJ iS 3 3J-J L S ö J 4_J_3_lS ^4_J J l_û-_3_3 I J_3 t J Lû JjL ^__3 LuJ l_J ^_3 l_Jj4_î û J 4_j_J jS_3 LS 

,Ûj4_uJjjS J 4_j LjUJL_L_iS J Lj 4jj 1_JÖ 4_û__3_J ^_3_uJÛJ j4_uj4_] i jj_J_3 I J J J_lSj ö J ^_3 J J jS ^_3 Lû J J_J 4_SjJ-j4_JÎ) 
i jjj 4_S j | j | j 4_JÖ i j j j j 4__3_uj 4_£ c jj LS Lj j L^_uj jjL 4_û_3_3 ö j 4_j û j I 4_j 4_j 4_j ^ L_o Lj l_S j LjÖ 

J Lj ^-J-J-J-J Lj ^_3 Lj Lj_uJ J_û LûJ L IjuJ-J I J ^_3 I JU jJÖ J J LluJ J J jS 1 J_3_J_J_uJ J J J J 1_S jS_J I J (J J LS Aj_3 JjL 

4_J 4.S ^_j1_S4_i_i_i£ j_j j_3_j j 4_û 4_! c S i 4 3 û j 4 L 3 3 1 3 j 1 J 4_j . û j 4_j_j 3 jjL 6 J 4_j_j_iS ^4_j jLjjjL ^_jLûj4_j 

^_j LS û j j 4_j_j j 4_j Lû j 4_1 j j j jj-3-3 j_j 1 î_j_J J 4_û_j_j . û j 4_j_j_3 jjL ö J ûjjj^jûJ I J4_j ûj Ij4_jö ^4_j ^_û4_^4_3 j4_jûJ 

l_j . I j4_J-J_lS jl4_J ^_J I J_lS J û J 4_î JJJJ_Jj4_£ JjJ_J_J 1_S4_j_j I J 1_3JJJ 4_j 4_î Aj4_JÖ jj4_j l_j 4_L 1 1 3_j J 

j4_i_j_j i_lujû J j j J j4_j Ê ^_i 1_S 4_S_û Lj jûjLûj 4_î t û j I j Jj_iSj û j j_j (_g4 3 \ iS ^4_j ^j4_jL_jLûj j4_j 1 4_S j j_j 4_3) 

. 4_j l_j l_j Lû j j4_î ^j£4j 4_j jj-j ^_j J j jS ^_jLûj ûj4_j öj4 L'i 1 ij l_j Luj4_j . j4_Sl_j 


4 _S cj_j 4 _£_j ( Vj 4 _j 4 _c. j I j j^ ) jLS 4 _S_jûJ ^-j-j Luj jj 4 _jûj_jj 4 _j ^_ujI_jj_uj ^_j 4 _jjjL j 4 _jj_i t!jL_i_jl_jj^ 4 _î 
^_Sj£j 4 _j ( 4 _S 4 _j_iS û j 4 _uj 4 _jûJ ) 4 _£ 4 _£ 4 _j_j 1 iS ^_Sj 4 _j 4 _J j_jjSjûjJ 4 _£ 4 _j (j 4 _S 4 _j_j JjjS 4 _Sj 4 _j ^ i_j 3 1 j_j J 

. 4 jS J_l _3 I J _3 J j _3 J û J j juJJ Lû 


^-j-j-uj-j j 4_û j_L j j_j j ^j4_S4_î 
|j ( J_l_3 LuJ jl_J_ûl_S J ^-J. IJ-uJ JJ^. J-J-uJJJ^.) 

201 1 jj 6j-ij j_j q 
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j Luj 4j tA ^a4_j ^_ilj_i^jûj j4_uj 4J i 

. 4_j ûj ûj I J jjL ^j4_o4_j c ûj ûjj-i J^L- 1 I J 201 0/9/8 


I Jlj_i j 1 _o ö j Lû Lj j-lj Luj j 1 _i_û l£ A-S û j Ljj 

^jjjj (j 661 ûjLûj ^LjVjLö j4_û l_j4_j_94_{î) 


^JJjSteLwjjJ uujAJ Ij^ LLj 
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i .ij i g j !L ujLj 4 -J j ûjûjIjLj (The Grand DesiQn) (jjij4_j l-SLL-i YiS 4_£_jLa ^4_j (^_jj4j^. 

4S4 \ \ lS . û j 4 _j_j j 4 _S û JLjJ jLj ■■■J j J-i J Lj j (^jjjjjJjS j ^ ij-uj-j 1 j (jûjj 4 _S ^g-S A_i 6 j 4 _j 1 A _1 J 
Liuajjj-U ^^jjjLj-ii <iS( Stephen Hawking ) di -lS J jJÎ) ( J-S-lIluJ ) J_2jl_uJ J 4_uJ_l9 j J_J ^_J_LuJ J J_J 4 _J 


J-J-J J J-Lo J J l_j J_lJ ^-J-Sj JJ_Û 4_J ^J J Lj J-J- 9 (J 4_S A_J 4 n 1 Lj_ 3 JJ (_£ 1 J û J LuJ ( JjJ Llj J J J J ^ S IJ. juJ-J jJ J_û_uJ jS J 

(JjIjûj^Luj ^aj 4 _jö A-S j-o-j Lj ^jA_oi_jjjj ^_lj 4 _j . 4 _j i_j j_luj j j_j ûj 4 _^_lj ( Leonard Mlodinow) 

J I-S4 jj! \ S J l_û 4_Sj JJ^. Lj 1_S_3 LluJJJ J (JJjL (j— 3 ^ ^ UJJ 4j4_S 4__J ^U -3 t 1 (J I j4_uJJ J_3 ( ÛJ jILuJjlj û j 

jJ-J 1 J Cj4_SûJ jjj4_Sj_ujj4_JÎ) ^_jSjJJ_9 (jLujl__J £g_Î4_ûjS (JÛJJjS4_J 


Lud 3 JJJ (J J J 4j 4_A 4-J 1 J_3_3_3 1_J J_3_9 


b J 4__LJ_uJ_3 4_J 4_j_lj L-£A_J 1 Jjj14-J 
c4_j4_jûJ jjAj4_j^. ^V4j cJjSûJ j JJ-J J (jjj4jA_j j4_uj4J jLj4_ujJ9 j_ljLj j 4_94_ujJ 4_9 JJJ jjj (^-S^—jûjLo 
. ûj4_jJj1j ^jj Ij4_j4__j j-j-j Lj j4_94_ujJ 4_9 (j4_j IjjJ l_û4_j (jj4j 4 _j_1j_û j-lS j Lj j4_j (j4_S_lj^. 4_S_3j 4__! Lj-ujj 1 j 
(j j_3JÖ l_£ û j 4_j 4_jö i_S 4_j Luj Lj (j û j 4_j j 4_j 4_J ^_uj j j_j û J 1 J j j 4 _jj j j 4_J û j 4_SjjSj jJÎ5 ^_j Lo j 4_J j JlÎ jJÖ (j£_j Lo 
4_j Jj S— 1 J. 4 jj 1_£_3 L UJJJ J (J Jjj. û J 4_J^_JJÖ 4_J ^g-J 1 J_3 û J (J 1_J û J J J j£L_uJ J J J (J Jjl (_£ jjL. (J J J 4 J 4_S 4 (J JjS-ul 3 S 

(jjjjj4_S ,jj (j û j L j-uj j_j j 4 _j ^-oVûj jj 4 _j 4 _jê l S ij-uj (jûj4_j j_j (j4_Sj4_j (ji_S4_ji_SjL& ( creation) 

?(jj4_JÖ 4_û_jj -i jk jj ?jj_j!aj 4 _j 

t—Sj-LSjjJÎ) ^ V4_J 4 û J I jS j4-_uj 4_Î (^g-jj-l ÛJ-lSj Lj (^_3_3 4_J J J_û (JJJJ-J-Û (^_J 1 J_J J J 4_J 4__LJ_3 1 J jjI j 4_j4_jÎ5 I û jjI 

û J 4_!l_lJ j£_lJ J (Jj 1_J J 4_J (J 1_S 4_j Lû-JjS 4 (^_lSj J-J-9 (_5 LuJ 1_J 4-J J (^_JJuuJJ 1 J ^Sj J j_l_3_û 4_J (JJ J J- 3 - 3 4 J-Lû J 

^L_lJÎ) 4_SjJJ^. 4 4_j4_JÖ (_£JJ3U (_g-S4 3 3 3jS ^J J J jS (^_jl_ÛJ J-J 4__LJ_lS ^4_J (^_j!j_lSjÛJ (j-o (jljj-j4_j . (JÛ4Û4 

J J J JJ-Î jS J (J-J-J Lj J (J J J_J jj_uj 1_3 4_J û J 4_j 1_S 1_J d J J_û (^_S_uJJ_Û (^^LJ l_j_3 J J J J 4_S ^—JJuuJJ I J (J û J I Aj 4_J 4-J (j— i-uJ 
4 i 3 û J (jLuJ_lSLS (JÛJ- J_3_uj4_J 4_Î4__ûjS J (^_J J ÛJ (JJJJ-J-uJ 4_i L-ijj-û (_5J_LJ (^j) 1_S . 1 A-L-LJ 4_J L 9 j J_û (_£JJJ_3_Û 
JJ (J ÛJ_L_3_uj4_J JJ_3_Î_3JJ (jl_j4_uJ J JJ (Jûjl_uj4_JÊ l_JÎ)4_jjJ_îjJ 4JJ (J ÛJJJ-uj4-J 4_Î4__û jS JJJ_Î_3_û jLj4__uJ 4ÛJÛJÛJ 


24 X 


. LjLSû AJJ jj_uj4_JÖ t_J jS_uJ_J_î_3J 4_J 

( nonillion (10 30 ) ) aj j (septillion (10 24 ) ) j jj_Lljjj-uj jj Aj 4_j. (^_j j jj (j j 4S 4_j jj lS j Ljö 

jj (j ûjjj_uj 4 _j jûjLuj 4 _jî) j ( ûjjj_uj 4 _j 4_î4_ojS )(galaxy) ^_ujSvlS 4_i ûji_oj(googol 10 )jjSjjS j 


J, U C5TfU 


4J 


C_9JU_Û 


j 4L9 ûJ 10 


500 


4_j (j 1_S 4_jjj J j 4_S (j û j Lûj 4_S 4 _jjjS 4 (j 4__& 
. j4_jö 1 Aj LS 4 3 3 1—3 j (j 1_S 4_j Luj_ 9 4_j 4_J 4_S ûj4_jjJjSj 4_j Lj I J ij_ 1 j4_î ^jû J ûj4_jj_uj L jjjj Jj4S 
UUUU (_5 -Sjjjj Ij j (^jLSLj j (^_j Lj j j ^V4_j ? 4_j I a.u_j. 4__Î 4j 1 jS jûjj 4_S 4_jjjJj4S ^4_j ^_j l_S4_jjjj_g_j 

^ 4 _J 4. ijj-J (J 1 J) Jjj. 1_3 1_3 4(Jj4-Sj (J 1_S 4 _JJJ 4_JÎ) J 4_Û 4 _JluJjJ l 3 *3 3 û ö Aj4_94_î J (J Lû J jL,4_J ÛjI IjuJJJ j 4 -J 1_J jjjjlj 
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cc_S4_j4jj'j l g jgj ^_ljj J j4^j 4_Î c 1 .Ij 1_5 4 i i*i i i 1—3 4 _lj_lS 4_J 4_j4_jIjjjL j4_j c^_j4_û ^_jjj_i j4_j4_j t4_jjjjj4_S 
l S iS lj j4_uj 4J !jjl_SûJ A n u ^_J I J 1_J J J 1_J J 4_1 J I J I J 4(J_uj 4_C j4__uj4_î ?Ljl_SûJi L_S_3_SJJ_Û ^g— LJJ \ 'ulû J J Ij I J 

j j Lj 6 j g -i û û Jlj £j4_j 4_j 1 j jjL j4_j ûj4_1 I j4_ja_j_3 4_j jLj ?jjl_SûJ û j 4_jj j j_i 4_i l i öjj J ö j 4_j Jj 1 L j \ j 4_o 
jj Lj jLjI^jjL ^g-j ö A j jg *\4_j j ^_jûjj4_5 ^_j j_j_1j j_j j4_uj4_1 <_S4_j j 1_S 4 *i i i l—i jj_o4_jö 4_S 4_jûjj4_j 

. û j j 4 jS 4_j 

jSj4_i c4_i_i_i ^lûj 4 _j ^.jLujLj l 5 ö jj *J 4 _j ^g-j JjSa jLIIjj j 4 1 1 q lj 4 jk û jj ^_Sjj L_i_j 4 _S c <_S_j_iSjjJÎ) 

^ J j_i_3_o 4 _j . l i i s 1 _j û J û j û j 4 _j j-j-i û j5 j j_& < ^— 3 J (synthesizer) Ûj4 3 3 IJJ lS 3 l4_J ^ S 1JJ-Û 1—3 

1 4 JjU J JJjJj4_S ^_j15Luj1_J J (JJJ4j4_S ^_1 J J_L_3_uJ J J J J (JJJ-J j4_uj4_J <_J_LJ_û J_lS J Lj ÛJÛJjJ JJJ ^ 5 _LJ_uJ_J 1 J 

jj_ 3 _Lj_û jj 4 j jj_j <5 ij " (A brief History of Time )jjL5 ^ 4 ujjj_j_û 4 Jjj 5 " ^jLo 5 4 j j 4 J .CjLSûj 

J j-Lj J I 4 ûj4_j_3_jj4JJl_lj 4J j_i ^_jj 5 jj J— 3_o j-j Aj4_^. 4J l i c û j I jj-j j j-9 ^J L 3 iliS jûj_3_uj 4 _j ^_3_3j5 
cLjjj4_j4_5û J Jq j j_û ^—lj j 4-5 j 4_uj j j 4_j j 4_j 4 û j 4_j_j j j _1j 4.5 4_jj j j_lj j j_û 4_jö j 4-5 4_j <__ji_i_J û J 4 û j I j5 

j j_lj Lj j1j_lj4__] 4 i ij-uj. i lj ^ 3 l_3_û jjlSj 1-j ^_Sjj5 (Jj_j4_û4_j . j_lj û û l_j_uj Lj 1 J jjL. ^_î_94_c 4_j ûj4_Lljj4_1 
4 6j4*3 Jl lj£j 1 J jLl ^_L94_c 4__Î ^_j4_jj_L. ^Lû U 9 jj_û . ^_ij 4_lj l_j 4_j Lj-ujj 1 j j ^ i’ujS^-j (4_Ljj_c4_o ) j_ij 1 j 

. Lj Lj û J j 4_1 j_j 4_o j 4_j j û j 4_i jjl_l_ 3 _uj_j 1 j j 4 _j 4 _jö j û j 4_j Jj 5 j_u j lj 1 j_j 4_5 j jja. 

2 _ijö LjLj ^_ujj_ 3 ûj ^ j l 4-5 1 j ( ABC ) 4_î ( Diane Sawyer) J4.S4J i 3 5 \ jjj 4 5 Ujj l^. 4 _j 


^g-S4_LJjljl 3 L *3 3 lö J lAxi5ûj4_J ? Öj4 *3 3 3 LjJj 1—3 Ûj4_5_l_3 


J J_LJ 1_3 4JJ_î4_JÎ) <_54_j4_5_3J 

lj I j j4_54_l û j I JJ^J j I 4 LjV4_ujûJ ^_lj j5 û j 4_j_uj û J 4_j j4_uj4_1 4.5 j-j-jLj jIj_lj4_Î 4_j 4_& ^g-jJ l ij-j_o û Aj 4_9 
^l4_J . LjL5ûJ jL5 4_5j jjl. ûj4jil_jûJ 3j 3 1—3 4_! Lli_ujj 1 j . û j 1 j jj j I J 4_5_Î4 _j j ûj4_jjj_j Jjj_jJ j4_uj 4_Î 4-5 lj 
j4_J I JL_3_LJ_uJ 1 J 4_î 4_5j JJ^. . j5-J IjIûJlL. J (JJU 1_3 j1j_3_j 4_Î ^g-JJ 1 J l 3 ( 4 5 3 3 j5 jjj û J 4_J 4_5 _j 1 J J 

J û J 4_j_J j5j_3_9 Lj ^_J J û J J 4_UJ ^_J l5 4^9 J J-O 4_S 4 3 3 3 û J 4_J J_J 4_J 1 Aj J J J J 4-5 J J_L_3-uJ J J J 4_î J 4_j l 3 3 *3 J 0 3 

cJ^ (^ 9 j j-û 4_5 _j j.^. . jj j 1 j i_j ( j j j j j 45 15 û j l j-uj i_j 4_j û j û j û A j_j j ) ( alien) jjj 3 15 4_j 4 3 3 1 i_j 

^_jjjj jjjJj45 4_JLuj jj_3_L_lj 13.7 1 a5_3_j154J 44_j4_& ^_jjj_j 4 5 3 1 Luj jlj4_& jl_3ÛJ jjj4_j t^_jjûj j4_uj4_î 
j 4 _jö j l5 4_j 4 3 3 1 Lj 4_î j jja. j j-j. 1 3 j_j Aj 4 _jl j û j j-j 4_j _i j. j û j j-j 4—sö ^ -J. jk ^_j 1 j l_j jj 4_S jj_jj 3**1 3j j 4_j 4 _jö 

<_5j_5 j jjî) 4_î 1 Ajj j 4 5 j — 3 j Lzl j Lû4_jö4_J j4_jö ? lj jLj 4_j4_jê jl_jj_3_jl_j LjLj j ûa!4_a. jl_jjjj_j ^_j4_o4_j j 
^a_j 1 j_j L^J 4_o û û j_î û û 1 Ajs 5 Û 3 4_î ? 4 3 3 £ Lj 15_J j 4 L 9 j j-uj Lj 1_5 jj 4_ja. j 4_j 4-5 ^ 3 j_i g 3 j_j j_j û j j 4-5 ju_o j_i û J 

why there is something) ?ûjjjj<Lo ş-ia 4 _î <u<uû , 55iû ^^j^ ^jjjIaj^u 

." (greater than nothing 

j ^ J 1—1 3 1—3 ÛAjûj_LJ 4_î ÛJJ 4 j5j 1 J I A-J jLl J 4-5 û J I J-J 4_J £ <_5L3_l5 J J-3) ^_LJj4__û j Lj Aj j5 

3-uJ J_3 J û J 4—3 JJJJ J 4_J . Lj 3 3 û J 1 Aj 4 -1 3 3 ^_S 4 3 3*Lj 3J 4_Lj JjL. J J_J J J 4_5_3J^. 1 Ajjj 3 3 l5 4 9 3 3 4_!9 JJ-uJ_J j5 

^5 j l_j ) ^_LJ J_LJ j L-A-uJ- 1 3 J 4.5 4_J_uJ j_3 £^C_3j_J_ûl5 J j5j 1 J 4_î ^ 1_JL 0 3 3^. 4-J j4_54 3 3û 3 J) 1-5 4 1 J ^ 3 3 axI 3 I ) 

J J LûJ 4_J ^Jn) l_jj J J J J 4-5 J_û J 1_3 J_J_9 ^_J 1 l5 4_J 4.5 J J-J 4_JÎ) <_5l_l5j jJÎ) 5 4_J . J J_1 û J û J_3 J 4_J J ( 1_3 J_J_9 

JJ j 4j_LJ J J_3 l uLl 3 3 1_J j4_54_LJ ÛJJJ ÛJ j 4j-JJ J 1 J j4_J £ 1 J 1_JJ_J_9 3_uJ_J 1 J JJJJ_3_Û 4_J 4_5_JJJ\. . LjJj5 û J 

j4_uj4_î i a_lj_uj i_j_j j j j j 45 j l-j j_j _9 ^_j_uj_j i j 4 _j ^-jjjj-j ^_ujjj_uj j_jj_j ûjj 4_S £ (Quantum) ûj4_û4_j_j1j5 

J_i5_3Jj5 JjJÛj4_J . û J 4 3 3 3 3 J \ 3 4_J_3_l5 ^4_J 4_5_3Jj5 jjj 4jj5 Jj4_j_JJjj. J_J . û J 1 J-1_JJÎ) 1 J L_5j-j5jjji ^_3_uJ û û 
jjJ4_Î ^_j_3_ljLj jV4_û LjAj4__& £^_jJjj5 ^_j Lû j j4__ujj_j 4 _l_l_i5 ^l4_j ^_j1j_j5jûj (£333 j4_j_uj4_Î £4_iûj4_j 








/ ) l5 4 3 3 j 3 J 4LL 


1 3 *3 3 û û Aj 4__9 J 4__ujJ 9 4_J ^ JxJ l_j_J J J J J 4_5 J 1_J J-3-9 
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! (j 4S 4_1 1 _j j_j_s Lmd 1 1 j l q xj Lc j ^jjS j 4_j_j jjk 4_1 c wj 1 j û j Lj ^_j 1_£ 4Lj 4_j_j 4_j1j û j 4_jÎ) j j_î jj j j j 4_1 

^JjILlû 4_j 4 \ ilLud 1 lj ^ûj4Lljj_jj1 j^J4_j tLjlSlj 1 JjjL4_j j j_j J 4_j ^—Lj 4_j l£ j j^ i_Sl-i Sjj-fl ^j 4_Ş 4. ijjlS 

. û J 4_J_J_] jS û J ^Ju) 1_J_J J J J J 4_S J (J j j 4_j 4_S 4_J ^__ j j Ljj_j_S j ^__LJ_uJ_J 1 j 
^ g-Sj j jûl m ûjS_j 4 Llu j Jj_lS û Jj û j Lj_j J ^_j iS û j j a!_j j 4_j Lo j (j4_jjjj JJ 4 _j_lj_S ^a4_j 4 i n 1 A_lj ^_j Lû j_S 
JJJ 4_J IJ_J 4^_J_uJjl_S J ^_SjJ_J J ^__LJÛj4_C ^-jLS^LîLûJ JjJ 4_j 1 j 4_J ûj4__lj LjLlJ J4_j 4 1 JL.LJ 1 j_lSj û J 4_1 j^jSûJ 
^a_j 1 \ juj l_j 4_S û j 4 _j jJÖ 4_j ^a_j 4_j 4_S û Aj I j û j û j Lj j ^ 4_j ^__ j j 4_J . j£j Jj_lS_îj û j (Jlj, j JjjS ^_j Lû j j_j 4 S i ij_S 

4^4_SûJ 1 A_lj J j jS j ^uj_lLSLlj_3 ^_j Lû j jjJj4_jö ^J4_S4_J (jÎLjS 4 __lj_S 4_j û j 4_uj j4_j4_jö Ij1_jj_lS 

^_lj 4__o j l_j I Aj I jSSj û j 4J ûj4__lj LjLlJ J)4_j 4Ljl_S_j ûjis ^4_j Lj_j_jûjl__ûl_j j Ljj j i w3 A Ij (JjLl4_J ^j_j4_Sj4__û 

. ûû û 


4j c4_jLlaS ^4_j ^..û^S^-j ^jS. ^jJjjS-jL^. ûj4_LlIj4_j 1 4_S4 iVîS ^Li AjSu L^,4 _j L1ûjLî4_jjj <_SjLaLîj4_uj 
^_jS (j4__]4_jî) (_S_jAj4__û 4 _jûj_jj4_j 4_S ja_LûûjjJ ^_j L^. 4Ljj4_SljJ JJJ ^g — lj 1 û Jax) 4j j!j_lSjûj ^j4Jl_L 


^4_j ^Sj 4 _j Lêöjj4_jÎ) . Ûj4_j ljS4_j Lj-uj I j ^_j Jj jS 




A LLuj j j_û4_jö '-Sûj t 4 _j I Ajj ^j-od-Sd—: 


.(jj_jl_jlj l 1 J I 1_^ ^g_lS_lSj4 J J'IJ j 1_S öj-J J Aj j lj_,<GI J I Jlo4_ScLj 4_J 4__l_i1lS 
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W*v 


1 


*** 


UJ*> U.J 'Jg ' 

(The Mystery of Being) 


(UnîVGTSG) jjj Jj4S j ] (j, S — 1 u4j IjA—jûjLo j4_! j 4~o4.fi ^_S4 uûjLo jj Llj41) 4-û-lj ^ujju 

j (JJ-3 û 4 ^ Lujj 4_uj , j_i_lj j 4S û 4 I JlLÛj (j I j J 4_j j_j 4_j I j û j 4 _j j j_) j 4J La j j_o j 4 a n ^ V 4 _j . ju_jS_uu û J 
j ^_Lj L) ö j g — i o 4S I û4Ûljj4j j jLj 4_j Lg_u^. ^4u ^uluj 4J . j-j_i ij4jû J IjloVûj (jljJ 4 _j jjo_)j_)!jJ 
j jj^. . j 4_S ö J j j j j j l__Luj j_j l_S_1 4jL 4 4_j j 4lL)j L) I J û j j 4_S ^u Lo-uj L) j-j j 4_1 ^uu 1 j 4. S ) ) j ^u j l_£_o 4 j_uj 

? LU l-S û J J Ll_9 û J J JJ^. J J J û J 4^ ? û J 4-J û J_L_LJ_) I Ju Llj J Lû JjL 4_û_LJ 4-£ J_) 4jJ C S. \ ) 1 0 J 4_J JUU I ju û J 

{ jJ LL} j4j_JJ_9 L) 4_) ^U-UUJUU (J J J *L) 4S L)L) ?JJJ_)Lö û J_) jS 4_! 4_jLo4_J JJ_o4jö ? 4 LLl ^UU-U I J ^U-UJJ-U 
Ûj4_ö j4_)JJJ ^V4j 4j_)4Slj jl_Lj4j JJJ ^ S v 1 lS 4 û J 4j I J LluJ J_) ^4_J JJJjJ L9 j4juJJ_J jLo4_jjjj ?4j4jî) 
. ÛJJ JjS j-lS I J l—LJ Loj_)_J Lj LuJ j Jlj 4_Ê j jujjjju J L)4jL4j 4-j I J l__LuJJ_) ^4 j j Lojjj 


4 _ 94 _ujJ 4_9 . ö j j J j_o 4 _ 94 _ujJ 4_9 ^V 4 j 4 4 _j 4 _ 94 _ujJ 4_9 ^_S_1 j_o 4j I j Llujju ^ 4 _j jL) ^_Suj I j_lu 4 _j 

jûjjj jj-L 4ljL)j_)_9 ^JLujj I j j4_j4J JJ 4 _ljLj 4 j 4 ûjjjju4jJ4jî) ^^u jj ^ Jma J 1 j ^_j l_S4j Aj4_uj4-ûj4u 
I Aj-lj I j (jljj4_j 4 _û__lj ^ulj4u j ûj4j_)jjJ j_j j4 \ L)4_o (JjaJ 4 jê 4 _j 4_jjj_j jLjLjIj . ûj4_Jûjj Jj_S4_j 
4_1 jjj£j û j£J 4 S 4 j 4 4_j Lfî û j Lluj j_j j û j 4_j I JLo V û j 4 _l_l_iS ^ 4 j ^_uu Lo lu .(knOWlGdgG - 4 _ 9 _jj_c 4 _o) 
4J jj-) ^-Suuuu I jjuu j_j 4 _û_ju ^j 4 j I j ûj-ujuu 4_j Lo 4 j . j iL öjjuj 4 S J’i ju 4 jujjuu j jlLûjlu ûj4_jujjJ 
j j J lL 4 u ^jL^ju. J 4 S 4 J 4 Sjju 4 jÊ Lj4jl_j4j . 4 _l_u Ij û j 4 _l_u ju-uu J I ju (_£jjj 4_î 4-S 4j4-SûJ jjjJj 4 u 
4Û4-uj l_S4u (j4_Suju ^_uj4uujLS jLSuju 4S_o4_u. 1 ) u. ) A ^V4 j . 4u4jî) ^ujIjLul j4jj4_o4J 4u A J 

. Ûj4-U 4J J L) J__LuJ_U 


i (j 4-S û J 4J jj^. j I jfu j lu J ^ S 1 j û ju j j 4_u 
jj_o4jî) 4J j Lu 1_S 4j j j_ou ^u J j j 4u 


4_î j 1_S 4j 4Û c j j j û j 4u ^u 1_S 4_uu ju_uu J I ju 4S_o 4u. ^uu 4 j 
juuljuûJ 4_o_u .ûjljSujluJ j LluLu 1_S û j j ju_o 1_JÎ5 ûjj4jî) 


4j I j jj ^uluj )xx)4u4_o ju 4S 4_j l_j J jS J j Lo j 4u ^4u j!jûj4_u . ju4Su j 


UUUU-U ö J 


aSuuu. ö j 4_j Lu 


ju ^uj Ij4_j4_) 4 _l_lS_lu^LS 4jjj_ou ^4u I ju I j IajLSû (1920) ^uL/Lu4_J ^L/4 _j c4_jjju jjuj4_Sj4_u jjj 


L (Sub stornic) ^_u_oju4j 4j^_ouu j (Atomic) ^ ul o ju4u j4j!juu 4_! j LS û ju 4_u ö j I jLuu û j lu_9 ö j 

jluju_9 j j Lj 4j j I j l ) 4u ö j j j.j 1 jUt. ûj4j ^u1uul4_J . uu j_j_Lgu jLS4j LjjuIjuL) 

jLlj4u ^^jijjui 4u Quantum thoory ^4jjijS ^jjjj .Ijjujj4u (Quantum physics)^4ijij£ 
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1 g J "S. J_3 L ^ V*3 LS 

û j Lj j j J j: i 3 1£ 4»j_i^_luj L iS 4. n n u>! lj 


C LllJJ^. ö A J û J Lj_ujIj 4_j Lj I J_J_J j4_J J-3 ^g-j L^4 3 Ll 3 IjÛLj-J 

. 1 / 

t Lj_j j_L_j_iÖ û J jLS4_j 4_j Ijjj ^LLj (Macroscopic)^jl^jj£i_o 


. j Jlj4_j Ljj_lS ^g-j A'L q 4u^. ^jj I j 1 ) ^ ^ o4_2!l jjj j4 _ uj 4_] l_^_j_ujLIS j ^4LLj I jS Ljj_l9 ^ V4_j . ûj4Lj iSû J 



". . . And thot is my philosophy." 


^j 434 juL^i 4 -o 4 j L 


J_JJ_J Jjj Ajj ^V4_J 4J_3 j£_ 3 4_]4_ûjj_9 û J û J jj^J I J jj^. 4 _SLj 4_î ^J_jIj_3ÛA ^4L1j I jS ^g_J L^ 4_J_J J j_3_3 

J l_C_j_3 4_9 C Lli__3_3 I J.S JjJ 4_^_uj_J_J ÛJÛ Richard(Dick) Feynman j 1,0*3 3 4_9 ( l ^ 3 j) J j l. J. 3 j j 4_j V 4_î J_LuJ ö j 
4_î Jj^ûA j j L^ Lj_3 j j_9jjJ l_S j Lj j j_Î jLiS 4_j j L_lj l_o_3 4 _j 4_î l_^4_jV 4_î ijj_j4_JÎ) ^g_j_j4_jV Aj 4_^. ^LLaj 4 **3 i j IL^ 
l.^ 4_j 4_î A Lj j j jSJ 4_ö <.^3o 4 _j_uj_3_uj 4 j l o *i 3 4_9 j 4 Lj j 4_j . Lj jS û A j [S û 4 L^. j 4_uj 4_î ^_î_i 4_j û j û j_j 4_j V 

^g_J [£> 4 3 **3 Jij 3 4_J_3_3 ^g__3 J L^ ö Jj J J- 1-0 4 O 3 3 4 J_3_3 J 4_^ ÛJ J 1 0—3 L^ 4_û V û J J_3 4 A 3 3 1^33 1_£ . û { 4 3 Lul 3j} J J J_J_û 

4_j I j_jLj_ 3 4_S I A4_jjjj^.j__j j4_j ^jljJ 4 _j jlj4ii j_j j 3 *i j Jt) û ö jl_S4_j 4 _o4_j Löûjj4_ö . j_j4_Sû4 j l o *i 3 4_9 
4_î jjj . 4 3 3 3 ^g_uj_jjjL4_jj4_uj ^g_^_j_3jj_j Lj4_jl_j4Lj j l_j 4 3 3 3 ^jjjj_j_o l_^4_j L_j_j4Lj 4_j jjjJj4_^ 

4_î J_3 4_S j J_3_3 J j J ^ û J I A 3 3**3 u) I J 4_î . L1 L^. û 4 J ö 4 (J JjL 4_j 1—3 jj 4_j J_J ^ £_ 3 3 J JJ^. J_3 4_J 4_û 4_J 1_3 J_J_9 ^g_J l_J l_j I J 

j4_uj 4_î 4 9 3 14 _uj ^^4_j . LlL^ûJ j l_o4 9 3 14 _uj ^g_j_^__j_3j4_uj 4»S jL^_u1j_j 4L1jJ Ij il4jj_o4_j ^ 3 3 lj 

j 4_j j 4 JLj j 4_î 4_S l ^ 3 3 j j A j 4_S j 4 _uj 4_î L*i 3 3 Aj 4_j 4_j t û Aj 4_j j 1_o 4_j I j j j ^g-j 1 j j_o j 4_j 

■ Öj4 *3 3 3j4_iLj JJjAj4_S £_£1_JÛj4_uJ J_J J ^J_j4_j 4 *3 3 3 l JJ-J ^g-J-îjJ-l 4_J I A û AJ_3 J l_ÛJ I J_J (J 4_JU J I JJ^_J_uJ 


(JjL^, 4 _S JJ-S-LJ jlLl^L 4 L Ij . jj_JJ_S U_) jLj_J_sJ 4 L J ^J-S-JÛJÛJ 1 3 _ 3 _SÖ J lS 4 _J ^_J<Ls ttLsjJJ (_£jL^. 4 _! t. ^ l'lnl tt. SJJ^uljjL Lo 


■ Û JJ' 


4_L <V4Vt .L 


jjj_^ j jjjjj 
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4_î jgjj I j_j ö A <j 1 g - jl ^__i LS 4 _j_j j 1 — u I j j j_o û j A_j I jS û J j_i_j I J ^-.i’UiS A_j t J - 3 l 5 U^)_j _9 C 5 - 3 JJJ ^ “ 3-3 ^n 3 U 

(_£ 4 _S_j j 4 _J ^jjj û 'j-j juj q Lo 4_jî) 4_j ^j_j ^j LS A II juj c <j j 4 _S_j Ljjuj ö ö j <A_j û j jU. j AILuj I j j_j_j_j_j 4_S_j j 

j 4 _j 4 _J û Jlj 4 _j 4 _S j£j_j c 5 3 Un 3-2 <_j— 1 11 * * i LS û j L^.j 4 _j 4 _j_jj 4 _£j 4 _uj ^Sf 4 _j . j_jjSû 4 Lj_ij ûj 4 _j Lû_j 1 _S 4 U_uj 4 _jî) 
j 4 _S 4 _J Lj 4 Jq_i _9 4 _j^. û J Luj ^ 5 _j_j_j_i_j . ö j 4 _j_j jS LlS 4 __i I Aj Lo 4 _j I j j j i j j-o j 4 _j j 4 _S 4 _J t j Lo-j-i 4_9 ^_j 1 _S 4 _S_o 4 _j^. 

i_S 4 _j 4 _S_ij(Par 3 dOX) I j 4 _jl_ujSjj|jl_i ^ 4 _j (J 4 _S 4_1 jJjS 4 _] 4 _ol_o J_J .4 n i j 1 ~\ j jS I A_j j_j (jLij_i _9 

4__o4_j .( ModGPÖGpGndGnt rGalisiri)4_j_uj4_jij — ^-oj-j-JUj ^-Ljj-o j_i_jûjljJ jjLj j j_j j_j j_j ö aJ 4_jö 
4 _j ûj 4 _j l_Sûj L_ iJ_uj 4 _jÎ) 4 __o I _Li 4 _j j 4 -S_ Jj 4 _J (InpLlt) J 1 _S ö J I Jjj_J_l CjLû_S_ul_J_û 4 j 4 _j Lj Aj Lj j 4 _j j 4 _uJ 4 _J ö Aj 4 _J 
^_j j_j j 4 _Sj 4 _uj 4 _j 4 _j_jj 4 _j^. ^ 4 _J ^_S_i_Î_j J j_o l S i ) IS . <L 1 l_Sû 4 4 _! 9 jj_uj j l g j 4 _J l S i 1 j 4 j_o ^_j JjS’Lxijj J 
^_j 1 _S 4 _S_o 4 _j^. j j 4 _Sj_ujjjJ 4 o \ j-i 4 _j ^ 4 _j Lj l 11 _i_jû 4 lLluj j j J j_j jLojAj^. ijjl-SûJ 4 _j 4 _j 4 _j jLSûjIJjjj 

^V 4 _j . j_jû 4 _j Löûj ^g-j 4 q j q 4 _j>>. jl—j 4 ‘Lj 4 _j^j 4 _j ^ S Vj 4 9 j q 4 _j^. 4 _j jjjj jj 4 _j_jj 4 _j^. j 4 J ^_S 4 _j 4 _j_jj Lj 
. ûli Lj-ujjjJ ^_jl_jj_i _9 ^_jL j J jl_o 4 _jî) jjjj I jj_i jljUu^. (j 4 _ SLj 4 _j (_^j_uj 4 _S 4 _j 4 _jÎ) ^jj_j lûûjjJ 

i J 4_S_J _J_J_J_J_uJ_J_J û J_l_uJ j 1.JÖ c j 1_S ö j I û j j j O'j 1 ) ^__Î_j A j_o j j J j Lj j I j l i (j Lj j_i_9 ^_jjj_j_j J J 4 j4_S4_i 

4_S j_j jSj û j j LiS iS4-j 4_J Jjj-uj jjjljLi 4 _-û_j_j . ûj-j-j-uj I j jLij_i jû j4_J jl__iS_iS4_j j_i_i_l_i j_i_jlj_il_j 

j j 1_S 4_J_j J j_o 4_J j_j_uj Lj j j_i_uj Lj ^S 4—j £jj j j j ^Ij 6 4 j 4 _j 4 __û_i_i I Aj_ujj I j jjjj_j_o 4_J . £j_jj l i jS 

(j (Classical thoory) ^_S_ j_uj ^lS ^_jjj_j-j j_j (Plato)ûj 4 _jj_i!)L 94 _j 4 _i 4 ûj 4 _jûj_jjjj jLû_iLS 4 __i_ijj_i_j 

4— 3 ûj-j. j ’ j ^4 _j LL j_i-ujj_i_j 4 i i’LLjj-uj .LjlSûJ j jj ^-oAjjjl jS ^g-j LS4 i i jj j_ij 4 _j l_j (NGWtOfl) jj j_jj 
j l**i i i I A_i_j ^j —2 1_S ö jj-û J_9-° 4_JÎ) 4_S j 4_S ö ö j j j 4 j 4_S 4_î ^__j lj jS ^_S 4__i_j j j_i_j 4 _j j Lj ^_j l_j jS ^ S _j 1 LL 4 __j 
^_ jl_jjS_i_j j_i-j I j_i ö ö 4 __û_j_j jLj jj 4-S n i i j_i_j|j_jû4 4.o i j 4_S jjlSlj 4_jljl^_ulju j 4 _j jj_o 4 _jî) ^-g-j jSL’ i jj 
j_j j Loj 4_S l i j 1 4 ^_S_i_o V ö j 1 i jj i iî) ? j_j 4 _S_j ^_j l_j jS 4_j j_iS j 4_JÎ) j ö j 4_j_j_j t û j 4_j_j j j J_j j-J-uj Lj j j j 4 j_j_j 
j 4 _jÎ) j4_S4_j I J_i_jj_uj Ij 4J 4 4 _j 4 _jÎ) ^_j l_j jS ^_jjj_jj j_i j Lo-Sj j I j jjJ Li l ”i j_a V ) g j ^V4 _j 4 4 i jj ûjLjuujj-j ^ 4 _j 


j 4 u jj_o 4 __û (_jjS_î 4 _jî) l’Vi ’j 1 jj 0 0 4 _Sj_îL j j_o Lij 4 -j ^_ijj_jj aL-j ( M-thoory). ^^jjUj-^LL j^jjjSûA ^L_j 

I Jlj-j I j J 4_J j Lo 4_S 4 __uj Lj 4_S 4_jûj4_j 4__i_jjj_i_j ^4_j ûj4_j_j4_SûJ (Jj_j_j 4 o i j 4_S jli_i_j 4_j 1 i_j Aj 4 __o_j 4_j_j lj 

. jlijj. j S *i 4__uj ö aJ4_jÎ) j4_j 4_j jjjjj 


j 1-S ö j 1 j 1 ) 4 ) ) jj j_jj 4.S ûjj 4_S ^ Sj *) 1 jj-L 4J 4 ) )**) ij-j j4_j .4 ) ) ‘) ^—jLujLj ^_S4__i_)jj_L; ^_jjj_iL ^LL 

(j4j9jjjj ^g-jLo Li 4_j I Aj_j Lj j_i_9 ^ S j L j J 4J I ALLij-L (_54_SIjj4_o 4J jlj4j ^1_S j4_jÎ) tj^jSûJ j_L4j 

^_j I j_j l_j jjj4_S ö j I j_i I j l_Sûjj4_jÎ) .v ) 1^6 J 4 Ll 4_j 4J (__S4_jû4lj U 4_j_j_jj j_i_j ^4_j .j4_Sû4 j 1_S ö j I j 1 j ) 

(Morcator) jj-j 1 _Sj_j_o 4 _S ^—jLujU (jj 4 * j S ) ^. JJ-J . j^-i-jlA 4 L *1 4 L l_S 4 _j j 4 _uj 4 J ^_jjûj (Jj 4 _j ijjj jj_o 4 _jÎ) 
UjJJ-ujU J J J jS U ^-jSfjjJ 4 j (J_ 1 Û 4 j_jûjj 4 _S J ÛJj 4 _S (jLSûj 4 -JJJJ U_Lg_J J 1 _S 4 _J (J Lg—U^. (J 4 Û 4 _j jj 


J 


I j Şj) 4L l_U_o ^S 4_j 4 L’i \ 4L ^_jjj_j4_jî) jj 


^Jn 3 


uu 


JJJ^ 


_j U i j j j jS u 


,V4_J 


ûj_iL aS ûj4j_ijuj Liû j ûj4_i û ( string thoory — jLo_uj_jj jjj-j-j ) ^jjL 4S ûj_i ^Sjjjjjjj jûj 1 jSj_ijj M thoory 

11 ^-ijj-jj Uj (Jûj4L j4_i 4_1 t4_i4_{ö ^-jIjjjJ ÛJ ( 4_Aj j_j Jj_jl_j j)4__i jL >_S4 j.SS) jjL-uLj ^jjjjj 4_Sj jjo* . 4__i4_iö ^-iljjjJ 

^—ilSû Jûj4j ^—lujIjûjL 4_î j 4_j_ij_! LLj_l 9 ^j-ujjlj <jj I jj4_J 4_jûjjJj-j_i ^4_j . ûjljj_iJ ^jûjL j4_j 4_jj_i i4_j4_jö ^—iljjjJ 

.( jlSûjjSjûJ ) ûjLL jjj. (-^LuJJjj ÛJÛJJ^J-jIj <_£ÛJ 4 _uj 
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^_S 4_j 4_j^. j L j j_j (jl_j4_S4__j 4.S cjjjSLjjûj l_S_Î4_S j LS 4 j’i ~\ 4 Lj jj_o4»jö (jjS 4_J j_j j L^. l_j c^_jjûj jj_o4_û 


. JÛJÛ4 J l jul \' 1 j4_ûJ J jl_o4_JÎi Ç J-JJ j'l jŞfl jJ4 g S 3 1 L_£_J_J iS 




J 1 J 1 3 JJJ j— lS_J 6 J ^_JJJ_J_J -M ^_J I J-LJ^. 4_J J 1_S ÛJ I J 1_3_^. 4__LJJJ_3_J . 4__J û J-3 _uJ jLû 4_JÊ 4 _J Jû_LJJJ_LJ _ M 

l_S û j 4_j Lû 4_j . j-J j 4 j 3 S 3 j l_^.j 4 _j 4.J ^_j j j-3-J j Lû 4 _jö j_j 3 3 Lû Lj l_S û j j j_j I 3- 3 û J V 4 __j 4 j l j Li j 4 '\ \ 3 

^ n 1_S 4_j j j-û-j j_j c 1 J j 1 Jj j j-i-uj ^_S 4 _j 1 J j 4_û 4_J L_lj 4Jj 4_j j_j j_j_jJÎ) û J j 1_S 4_j j LS 4_lj j j_lj 4_J l_S_j_j j j_j _9 


. 1 Lj j_j lSj_j_û (j ^LJ j iS 4 Jl 4_j ^_S4 _jj4_uj 4_!ljj4_S L Sûj . j_j4__& L1 j I jS_jj L_j J (jûjj (^^-û^LS j S ij-j 

( PhGnOmGnS) û Jj 1—3 J jl_û4_û ^ 3 J-J-LuJ ij 4-S ;l_S4_jj4_uj 4_jj4_Sû4 j1_SûjIjL_ljl 4_JJJ_3_9 jljj4_û 1 jûj_j_! 
^_jjûj (Jj4_jjjj jj-û4_jö j_j I jIIj ^_3_j 1 j_^. 4__j 4_S 4 3 3 1 ^_jjj_j Lli \4_j ^_S4 _j4_L1_1.4Lj g_uî) ^V4 _j . j4_Sû4 
jj_û 4_JÖ ^ La 3 Lû-j ^-jLIjj^. 4 3 Lj 4__l_3_j ^Ljjjj 1 3 'i4_j 4_j u^4_j_jjj_ij jjLûöjj4_jÖ 4 Lj 1 \ 3 j 6 J 



. Lj l_L_j' j l_S 6 j 1 


^l^jLLb jj û jA£4jj<juAj ^jJjj l_5Lj14-û j£ 4j<jl j4J ] jl ^ j j4^a 4J 
jj ûj 4^4 jj 4 _uAj 4 xL~N4j ûjj^ jjAA^. jjj*. L Sûjj 4A # j^ L u jjjj jjjAj^S 


. <jHJ û J L5" 3 


jl AjLLjj 


— M ^_j_j 4 _j .Aj4 jljûA jjjAj 4J^ ^g_3 Lj £_ 1 j. 4_j jIjLjj^. ^_ûVûj ^_jjj_j_j — M jjj^. jj 4 _£ûA ûj 4 _j ^_uj I_j 

4_J4 _ûjS Lj l-£ A A ^_J_JJ_J_uJ_3_3 ^_Jjj_3_3 -M 4 I J J 4_J_Û 1 J 4_J 4-J . 4_J_J_J JJJ Aj4_£ 4_fl Lj 4 __û_ 3_3 ^_JJJAj 4_£ ^_JJJ_3_3 

jjjî)4_j LJlSlL LJjuj jj_ 3 4 _j l_j j j_L1uj j j A ^4 _j . jlljjjjj Ljj-ojjA (Nothing) ^l_uÎ) 4J jjj ^-SjjjjAj4_S 
. Lj_j_j jj_j û j 1 4 jjL (ji-j (Supornatural) jûj4_j-LjLjjj_uj 4_J ^ S j j a j 4_j j j-j ^_j al LjjjHJa @ _ 33 jjL 

.(jjSöJ ÛJ L^j4_uJ û J 4_j 1_S 4__1_J 1_J J_3_9 LujL_J 4_J ^__3__3 _uJJJ-uJ ^_£-Jj 1 J_3 _uJ 4_J < L-LJ_3 J J J J 4_S A_j 4_J^. ^4_J 1 aS \ 3 LS4_j 
j ^ j j j j j (j j 4_S 4_j 1 A_j_j 1_S 4j Luj (jJ-> I J 4 4j l_S_lj j j A j 4_S j 4__& j_j . j J j 4jS ^__lj_lj-uj_j _3 l i ua j 1 j 4_j Lû 4 _j 
^__ i_jj_jjjj . 4_j j j_L_3-uj j j A (j 1 j 4 _j (_£ûjjj û j Lû j 4 _j jjjLj C(j4__& 4 _Sjj_j 4 _jö (jûj4_j j 1 _j^. 4_J i4_j4_jî) 4 _j_ 3 uu 1 j _3 

j_j (jl_Ljjlj4j 4_j LöAjj 4 _jÎ) i 6 j l j 1 3 j_j_j_Lj_3ûJ 4 __ûL_j (j4_jjjAj4_S ^4 _j (J 4.S4 J ^_jIj 4 _j 4 _j 4_j l_L j A ^4 _j 
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lSûj 4_j 4_J_j L_iS (jûJûJ 4 _S_jj j1_j_o4-S jjj ^S_j_uj4_j L_lj4_j . j j 1 3 jS 4_j jLjj ^ <_S-Jj 1 j, j xj j4-JÎ) j jjj 

. û j 4 _j_j j 4 ~\ 3 1 JL-lj j Lj 4_û_j_j 

LIlJ J_ 3 JJ û J j 4_& L S 3 3 JJ J J 4_S û J J-^. 1— 3_J 4_J J Lû-J J J-J ( 1 J 4_!i_3 J J 4 _uJ_ 3_3 4_j J J J J 4-S J 4_J J l_j 4_J 4_J û J_3-uJ_0 4_J 

j l-S j j 3 JJJ 4__û__ 3_j Ij4_jjjJj4_S ^4_j (Jûj1—j4_!9 (J4_S 4_1 Jjj1j4_j 4_j l_ûûjj4_JÖ . 3 3 3 jS_3 I JLj jjL j4_S4_J 

. LjLSûAjj^. j4 S’Ljjj J (j|jj_L 1 JL9 j j-o (j4_ûS_j ^_Sj_j4_jÖ 4J 4_j4__û4_j 4 j_jjL4_jl_j ^4_$ 

j j_^. j 1-S 4 _j j j J j 4_S (jj-3 1 j-J 4_j û j 4_j j l aILuj 3 j-lj 4 û 3 3 1 SLuj Lj j_j jliJ j jJ 9 4_J j j j J j 4_S 4_J j_j_uj_j 4_S_lj j_j 

? ^ j t *\ j-j 1_JÖ û j j 4 _jê j 4_S û J j Lj_9 û j 
? 4_j4_jö jl_j_jjj_j 4 j 1 _j_j j j_j 4_j jj_j4J l” 3 xVi jjj -J .> jj 

? j_j 4_jê 4 û 3 3 ^g-j. ^j-J 
4 j4_JÎ) Lj4_J_jl_J J 1_uJ Lj ^J4_û jS '] j-J 


1 j 4 3 3 3S ^ 4j j j 4_j Lû <5 J 4_û_j_j . 4_S_i13_uj j j_û 4_jö j j J J 4 j 4_S 4 j L j j ^_j 1_S û j 1_j_uj j_j j_j j_j û j j 4_S 4_û 4_j 

ûj_lj_uj4_j 4_]4_ûjS jûj4_j j_lSj^_j_j Lî) ^__3_lj j_lj j 4_1 j4_jLûVûj j4_j j4j Ij4_j^_jlj 4_j ,ûj4_1jûJLj jLj_ûVûj 

^ûVûj j4_j ^ûjLuj 4_j jj^LLûLi 44 Ljjiu 1 j (The Hitchhiker’s Guide to the Galaxy) 

. L*3 3 3 42 ÛJ LûJ 
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2 


*** 

Uib 

(The Rule of Law) 


. ( ^4_C.“ (_£j | j) jA- uJ 4__1_JJ_2 1 _J t__L_L_L_LuJJ_LJ Ljjl_û û A (JjSLuJ 4_SjjS 

Lluj 4 _Sj JJlL (jljA 4 _j L 1 luj_jj_jûJ jjj j_lj_j _9 JLj jJÖ ^_û J)lL ( ^_J l_JÛ 4 _SjjS 
J û a 5 l _3 Lj Lj J Lû_lU_ 1 _û _3 jS 

jSA^LS . j 4 _Sj jlj l-Sj L o j jj^. Lj_jj4_iLjûj ^_jL& j jjS_uj (Viking)l a^i£4£Lljl£L2 (j4_iLuj_94_j a_1 

(_j4__lJ4_jÎ} ^_jj û j j4__uj ^S_]4jL I Ajj jj 4__û4_j t_Şjj l£ . I JûJjjj (Eclipse)jl J_i£ t J J \ 3 Lj ö A c_SjjS4_Î4_S 

JJ JJJ I û I JJAÖ 4 jLj JJ ^-CbJ 4-û ^_AJ û j4_S_J û A 3 Jjilujjj J 4-J 4 J JJ J I__1A_J Lû J JjLl ^_j 4jSj Ljj û A 

4_î ^lV4_j . 4_j4__& j Lj_j j jj 4_j 4_j Luj_9 4_j ^l4__j jûj-LujjLö I J j_j ^__j lS û j jj-1 j jS 4_! . j_j_j_uj j_lj jLS4_jjjj 
4_fi4_l IjjS 4_J l_a_jLû j jj^. 4j4_S4_1 jj_j_ûjj4__ûjj j l_a_jûJ 4_a_jûJ j4_S4_j Lj4_ll_l4_j jL_lj_1__lj lS_J4_jL Ia_ljIjJ 
4jûjL1 JJJ iS 4__û û j 4_jî) jj I j_j, jjj 4_j jI_S4_1Ij_j_S j_j_uj_j 4_S_j_j ^_j|j4_j 4_j j l_i S 4_j ö j Lû j I j A . jjûJ jLjjûJ 
JJJJJ ÛJ I J-LuJ ^l4_J .Ûj4_j4_SûJ ûjLjJjJ J Lj JlL jjjjl_l4_jjl_l J JÛJÛJJJJ L S LJjSjJ ^-Sjj I JJ-uJ 4_j jSJ4-J 

u_j_il_û jjj4_jö j L j ^lj li i jj j4j (Babylonian) ^_ jJj i_j ^ji 4 \ \ j i j i j LJj lj_ujûj l_j_iLû ^-IIjjS jj 


j jJÖ 4_j j IjjS l_jj Lû 


L 5 TT” 


1 1 j ^_j I j û A jLj4_1 Aj4_jl j4_jö 4j4_Sj 


L 5 j 


3 3 3 UJ 3 


iIj4_j lS4jûJ U L û!jt4 


. 4_j û j 4 _lj j û j j4jV 4J jjLl ^^jSLIjjj ^__3jj£jj_11_jj 


3 3 3 LuJ 3 


30 ^jjLj 4 _j I aS 3 3 V I A I A j 4 __û 4 _î l_jj 4 _j jLj 4 _û 4 _j 4 _Sjjl^. 4 jjj jjjIjjû jjj jjlL ^j I j_lS ^__i 

4 _J jlS û( J I JJlS ) ûj4_jûjjJjS J 1 __LJ J J J jLSûjljJ-uJ J ÛjIjSûj 4 _J J_LuJ AJb . L^jSûAjJ ^J_j 4 _JÎ) lJt 3 Lû 
. Öj 4 3 AJluJJJjuJ ÛJj 4 _J J J J J û J Lj ^JJJJ (JjJÎ) 4 j (_S 4 _j JJ-uJJJ-uJ ^J l_S Ij ÛJJ Lûj 4_9 LjLj ^jj 


4_j J_il_û (. û j j_jjS_i L o j û j Mile 4_^4_j_jjJSj_lj 4_S_i_i4_jjs (_Sûj 4j_j4_o 1,609.344 4_J 4_j l j.j.sS 4 i 4_S 4 _Li_o 4_1 uj_uj4_i4_o - 

(jlSûjjSjûJ .((J_)Lo ) ^jSjjj_û4_j ^Sjj4_lji i_Sûj ^jjjj4_J4_j9 ^Jjj 4_j j ^jjIjjjj 
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>^4j jljJ^ <jjl£ jA <^11 jûû jLyO jL^4i j£ AjAjj'iI " n*j jLj ] jljj^ 


J J n 'i } } jl_)4^4jljjjj (j jljjjA 


Celestial ) i Al 1_S 4 -j-lj L<u_o Lj 4_1 41) (_^ 4_J ju^. ^_j_j_i_ij_j_lj 4_J j 1_£ 4_lj Lj ö j 4_uj û j I jj ui AJ l ^ i Al 4 jê Aj 4_a. j 4j2) 
^_j lS û j I J j j j ,^4-jjjj j_j û j 41) a!_j j_l jjj ^ 4. J aj4-j 4_û_lj j-j Ijjj Lj j j Lj j_) ^1/4 _j c jj_jjj_)j4_^j4_uj (bOÖy 

ûjLjjjj j ( pestilences) jL^4_1jj_cLj cjL^4_il9j_j tjLSûjj^J ^_jjûj cjL^41LSjS . j4^j l‘u* 1 jj_uj 

.HLJiûJ Ia1Ljj_lj 4_j tll_uj4_)4_û j_)4_j jl_j jL£jJÎ) j_j 4 j j Lj j j_o 4 Jb j 1 j I- jjj- 9 j l_i 1 ^jûj4Ll1Lj2) 

(jljjjl. (J Lj 4_) I J_k 4j L^Li-uJ J 4-J 4_J 4_l|jûA^_l_) ÛJ_J_Û ^4_J JJJ ^-J_LuJJJ-uJ Cjl_S4lj^ 4l 4_J_LJ LLuJ J LuO j_J 

ûj4£_ljIjLj (_5jAÎ) 4_j j HjaûJjûj jLjJöLI jS (jjjj^. lll_S j4j ' jjj j L^4l LujûjLS . ûj4_H_uj4_lj ûj4_)Ijj 1. 
(JJ-jS ^_)lSjS J_LJ I J JJLJLJ j LuJ 5600 (_£ 4S_JJ_J 4ljj_û_) j_J ■ J) J Ij^ J L^ I J J_L <4 j j4jî)j6J 41jj_j 
J_) a!4_a. t^_jjl_jûJ Jj4_jûJjj j jjj_j_o4Jjj 1. jL_j j_jA14__a. j_j c 6 j 4 i ) 9 4l L^_jj_j_û4_j 4_J (M3Z3m3) Lû Ij Lû 
i-juuj ) ) 4_S Jj^'ujjj J <4j 4_a. Lj j ö ö cûjûjj-jj-j j Lj 4_j ûj4_1IjLj (j jJÖ 4_j 4_£4_jISja ^JLa. j_j I j J jLuj 

. jjJûJ j_j (j4_j^.l_jjûJ 4 _JLa. 


^_jjIj4_1 4_j I Aj_i1_uj I j 4_J . 4_)4_& 4 _j 4_a. Lj j ö ö ^4_j jj jLjjj ^_^4_j ûj4_1 I a£_j_1 jLSûjjj-uj 4_j_j aIljJÎ) ^V4_j 
J j 14AJ4^ ) j4_^4_J H4 _j_]4_j 6 ö j 4 _j_j jS û A^ 4 _j I j(GeOlOQy) ^_j_uj 1_1_ljj ûj Luj-j Ij J-Ij 1_S ö J j j j4_^4_J 
4 juI ) û 4_jî) j J j£j I j 11 j_j j9jj_û (jlllj_) . 4_5) 41 Luj û j 1_£ ^_j I J j j j j_) ûjjj j LS jJÎ) i_^_l9jj_û 4_S <_S4_)Lû!jJ 
j—uJ 1_J 4_£ 4-1 LuJ_9 4-J L_5iûjj4_jî) . J 1_J J_k. j—3 ö J^J_uJJ ö J J 4_uJ J_) ö J 4-1 J j Aj lS 4-J 4_S_) J J L^4_!9jj_û HLSûjIj 


^ ^ ^ j. iui )j4__ijj^i. (j j i ^ 4_i_jj4^û j (Below world) ûj ûj_)j 


_1L 




^_^jj4__uj (Llao)j!>LJ lilSûj 


LS ~ — C5T 

;4_a_)j 4-J 4_jjj c4_j_lj j4_j (Jj4_a. 4_^4 j. S . 4_1 1_S û jj j-uj 4_lj a!_jJÎ) ^_£jj4__uj 4_S ûj4_1Ijj^. 


L5T^ 


4_j 4_1 1 


. L1 1_£_) j_a. V 4j jS Lj 4_j j 1_£ ö j j j-uj 4_j_j Al ) & 4_j û J j !^LJ c öj öj 4_1 J jS 4_J j_j 


4_j j Ijûj ji_S4L9jj_û ^_j_)4__ûjLj (Above world) ûj ûj4__uj 


_1L 




^_£jj4_uj (Skell) Jj£-uj c 4_S 4_1 Luj_ 9 4_j 
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(J J_lS 3 L 1 4_j_Jj4_SûJ J J I Aj3 I J J^LÎ • (J-J J j4-_L4_J ÛJÛJ-JJ ^g-J Lg-J-^. A_1 t 1 JLJ Jjk (j4_SLjLî) (J4-S 

. Ûj4-J_LJÛ J J_3 J 1_3 4-J ^_J I J J J ^g_l_3 .*\ 3 4-J (JJjj. (_£ 1 J J 4_î ÛJj4_S (^_S_J_J jS J ö J Lû 1 J l_û 


lAj l_S4LjS 4 _j4_j_lj Lj-ujj Luj 4_î l_S_Î 4__L (jûj4_j lSJ-& 4_j jjjûJ LjLojj-uj (^_jj4_Sj-uj_Î4-JÎ} 4_j (jL4L_jj_S 
^LSl jj-k . (j4_S_j L9 jj_û ^-J L J (^_J 1_S 4L 4_J V JJ-û4_& ^_J Ij ÛJ-3 Lûj 4_9 (Jûj4_J J_3 jL_L0_3 I J jLSLjL. 

Lj 4L Lj 4L j l_9 j_3 j (J I J Lj £ j 1_S 4_û j.^. j (J LS Lj j û j £ (j Lû-uj Lj j ^_j j û j j j jL. * I J-L 3 lj? 1 Ua1 4 Lo ' jL- 

(J LS 4_j J J_û (J J J-3 û J (j l JUJ JJ^. (J l_£ I J Jjj. II l£ . J J_3 4_û J Lj I 4 JjL (jj-j. 1 l_SjL J û J J 4-J (^_J j ö j 

I JlÎ 4_S4J jl_j4_Î4_ûl_û ^ J-iuJ J-L4_j J LjLuJÛjLS J LjLo J J juJ (jV4_J 4j J J J J J ^_jj|jl _3 J ^_LJ_uJ L _3 4 (^_LuJ Lj 4_j 
(J ûj4_j (_$ 3 ~& 4_3 .LjLöûJ Lj4_3 J (J J J_C Lj 4 L S l4_J^. t(^_J_î Luj 4 _S-uJJ 4(JJJ_3ÛJ (JjJ^-j L_S_ 3_3 l_S ^ Sf 4_J . I jS û J 
(J JjSû j4Lj û A_J_Î ”(Jj4_uJ (Jjj4-S 4_j l_3 I J Jjj. ^4_J (J I J_l_ 3_3 û J 4L jL^. 4_J (jLSûjLjJJ J J l_S jJÎ) ^_jAjûj_ 3_3 

(^-ujJLj (j jjö 4 _j ^V 4 _j . û j 4 _j i_S L jjL (^_jûj 4_3 j_ij 4 Lljj 4 -Sûj jjjS l 4 _ l j (inscrutsblG) 

(j l j jS l ii j-g 1 1 (jio-Lj (JLuj 2600 (j 4 _S_jjj (j i_j 546-624 (jj 4 _ijjjûj)(Th 3 lGS of M iltusG) ûj 4 _uj j Lii u 

. J jS_l_3 LuJ û J 

. LiJ J 4_S_3 J û J (j4-S4 j-J-lL-g-J LiJ-JÛJ ÛjIj-SLlJ_3 L-J 1-ujL 3J— 3 <_SL Aj 4_û j4_uJ 4_î Lj-LjJ-uJ iLLj ûjûj4J 4-SLajLj 
(J û J ûjL J 4_J 4 J jS_J_l_LJ_uJ û J (J LS I J Jjj. (^_J I J û J_3 Lû J 4-9 (J û J 4 _Ii_ 3J S-J J_3 J_3 J 4 J J J J J (^_Sj-uJ_l-uJ J J_3 ö J 4_J (J I J 4 
û J I jSlluJJ J J J Ijj^j L LS^ 4—3 4_û IL J 4_3 (^_ 3_3 4-J j 4_3 I J <__lLjJJ-uJ (^_J 1_S LuJ 1_J (^_J I J ÛJ-3 Lûj 4_9 J-JJ 4j (JJJ 4j4_S 

(^-_3_3_uJ_J | j (jj Ll-uJ J_3 4 L9 J J-û (JJ J J-J-û 4_J û J I jj I J (J û J 4_J . ö J 4L_LJ_3 jL_J-J J J_LJ J_l_9 <Ll_3 J I J L_S_3 J J J 4_S 

<jj4_ujjjj (j4_S_3J_3 ^(Homo S 3 piGnS) J 1_S4_uJ_Il_ 3_3 LuJ J_ûJJÎ)4 J L_û_ 3 1_S û J-3-uJ J Lî) . 4__1_1 J_3 JJJ (^-S-J-î J 4-JÎ) 
JJ-uJ J J_3 (^_3 LûJ Lî) û J J 4-JÖ . J_3 J 4_S J û J û J Ll9_3 J_9 4_J (^_3 L 1 3_3 (^__3_3 J I J 4j (J_LJ I J jj-JL-3 (J LuJ 200000 J I J 4-JÖ 

. ö j 4_j_j j 4_S û J j_i_3 1 j jai^l.3 JLuj 7000 jlj4_û <jjj4_j^. j_j L_lj4L 


J_3 J— L_3 3 S 4J L_S_3 J_j) . J J_3 I J 4_L J 4L I J (^_3 l_S 4 3 3 î 1_S J_LudS 4_S_Î_lS (J J 4_J J j J ö ö 4j J 1_S 4-S l 9 ^__3 J J_L_3_uJ J J J 

o-S 4 __l_i_i S f j j Lö j4_JÎ) 4_S 4_j4_JÎ) ûjûj_i_ 3 (j û j 4L J j I J j_L j4L Ijjj (jûjj-Ii 4_j j l__i_3 Aj û j_3_3 j LS û j I j-uj j j_3 4 iLllS 
I Aj jS (^_S_3 jS (^_3 4 3 3 3 1 J-uJJ LuJ J_3 J_3 û J J 4-S 4J J I J^J Lû J_3 J J I J-uJ J J_3 J_3 J__3_3 jS ( <jj_3 jS_3 (_£ J û J û J J_3 4__JÖ J J_3 
(J J LSj J J 4-S 4L 4 3 3 3 LluJJ LL (^_3 1_S J_JJ_3J I J J. S_uJ ^ V 4_J & (JTf - 3 I J J 0-3-1 û 4_J J_3 J 4L 4_uJ J_J ö J 4_J_3 J 4_S û J 

. J_3 I J û J J_LJ I J jla-JLJ (JLuJ 500 (J 4_S_JJ_J 4_3 J 4_S Lj û J 4_uJ 4 Ll_J J 4-S û J J û J (^_3 I J J (JLuJ <jj4-uJ Aj4-J^. J J^ 

^4-J JjJlL Ll 3 3 J J— 3 |jûj4_3JJJûJ j4_J L 3 3 3 ö ö c(j C_î 322“384)( AfjStOtlG) J_3_uJ_3 J 4_J (^__3_J 4_J 

û J j Lûj 4_j j j j û J (^_J 1_S û j jJ Lj û j I 4 j j j 4 j_j 4 S 3 3 1 j l g j 4J Llj jS ö ö 4_S I A_lj ö j 4_j (j 4 _j û j 4L J jS j_j_j 

(^__3 4_j Lul-9 4_J (J J 1 S 3 JUJ J_3 1L 4_J J_l_3 J Ul IL (J û J 4_J_3_3 . û J 4-j-J J S J- 3 juJ J L S 3J jjul 3 3J-3 Aj 4-J^. J_J ö J 4-j-J jS_J û J LuJ 

. J_3 4_J_J ^ J juJ 1L I J J_Lj 


4 û J J J jS I A j 3 J Ij jla_3— 3 585 (^JLuJ 4j (JJJjj. (^-3 )j__3lS (^_J_JJ_3-uJ_-l_3 4_uj4_S ^4_S4-J 4 ^__î 1_3 4_J_J J J ö ö Ûj4-J JjJ lL 
(^_S_j j 4 S 3 9 joJ Lj . Li 3 1 1 J *Lû j L jo-J La. 4_j 4— ê û j 4_j j j 4_S 4_j ^ Sf 4 _j j j-3 j j 4_û ^-S 4_j_j j LS û Jj j û j 1_j J 
Ûj4_j_j4uuj 4J jj_j <_SJS4_j (_54_S4J1_û . <."3 j’i V | & 4 J J *\4_j jjL. (jlj4 4J ^_Sj j I j-uj j jj g_jJÎ) ^Sf4_j jjj (J-lSJ 4-uj 
(^__3 Lj_3 l_3 4_J (_j4_S4_J_3J ÛJ_û4j4_j (^_jV4_uJÛJ (jl-S4_S_JjS (^.JjJjS 4-S (lonis) 1_J_3J-jL (^_J 1-S 4_j_j J_ 1 _lS L j j j 
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LuJ b LlU \j û J j_3 J J_3 J 1_AJ 3 (J, *\ 3 j 4-JÖ (J L^ 1_LJ IJ_J l_J ^ LuJ-J I J . J J^ û J (_ 5 J-J 1— 3-î L-Llj 1_j û J 4 _L-iS i j J_J A-J 

A_J 4. jul i j4_o ^ ^ic L j l_^ûjj4_& . L1jj<: - i lj ^154 \ ij.u.)jj-uj ûJjLjJ (j4Lsjj-uj Lj j [S 4_lj 4 n 

j j_j_uj_j4_S cjj-j ^_j û j-j j I Al 1_S 4_j 4_î Lj^. j4_: ijjj 4_] jL-ljLS4 ij-uj. i4^ i j . 1 JLS j j_o (j û j 4_j JjSj_lj (Jjjj_j_o 
^ g-j L$ ö j j-j j 4 S jii j û A j_lj_o ^_oLj^_j4_j j4_S4_! j4LljJÎ)jj-ujj4_uj ^_S_jj I j_3_uj 4-j 4_j Lû 1_S Lj j^Lj jJjSjûjLj 

I JL-lj I j J ^_j l£ 4 _j 4_uj 4_1 ^ V 4 _j I J ö A j l L’i lj ^_j i j 4 _û ^_S 4_j Lj û j 4_uj 4_o 4_j . 4_j 4-JÖ j L_lj j j S 4_j 4_J 1 J j j_û 4_j 
jj_)4_îj4-uJ J û J 4_3 1 J J J-J û J J-J jL-llLuJÛJ J Lj J J U^. l_J_j4_j “ J 1 j£_uJ J-û 1 J 4_S 1__LJ J_3 1_J ^g-J 1-^4‘Lj j lj (j4 -_ ijjj 

. û j 4_j I j j j 3 û 3 


Lj-uJJJ-uJ (jLujl__) J-J. 3 3 J J l_j J-J-J 1 J_3 û J 4—O-J-J 4-S ^_Jjl_Sj_LJ j4_Î4_ÛJJ_S ^4_^4_J C J LS4-1) LuJ_S4_3 ^_J_)4_J 


.(j S 4 490 - 580)(Pythagoras jj jj^L^i ) 


OUJ- 




c5J 


Lj 4_J ^_J 1_J_3 j_J 1_3 ^_S_3_uj4_S J_3 û J 4jj-j J 4-S û J 


4_j LuJ^4_J jj J LjAJJ J 1 Aj-Uj 1 J 4 _Ûj jS ^_^4_3 ^LuJ JA j_uJ 4_! . J<L^4_A_ 3 1 3 J l_j 4_J ûjj Lj_ 3_3 (J J_£Ö 4_J ÛJ 1 J-uJ l_j 4-£ 

U 1 Un 3-3 L5T 3 L5T 3 ~ 1 " 3 A Jt 3 ^ 3 L-HJJ^ 1 JUJ L-3 j J_3 JA û J Lû û J J 4_JÖ . 4-S 4 _Ûj i jS_ J uuJ (JU- 3 L5 ^LS V J J L (J L^JJ L (J jS 4_3 

. û J 4_j û J_3 J j J ^-A-JÖA ^_3_3 j_û J l_A (j4_j_jjl_j J jL^4 1 iS 1JJ-Û ÛJ_3_ûl_J ^_)J ^-JJ-JJÛ 


^_j 1_S û j 4 _î û j 4_3 (jûjl—oj ^-Jjj4-uj ■Ot 3 ^-^^'^ 4_!s jj_uj 4 _j û j_i juj ^ 4 _j 4 _lj Aj û j_i _3 ^ 4 _j 4 ^ n 1 jjj_û 4 _j ^_j Lû j 4 _! 

3 4_j lj 4 J. L -3 ^_S 4 _J_J Aj û J_)_) ” I aS 4 _) 4 _Sj_A. 4 _î 1 L J lA— 3 JA. ^_S_3_) Lluj4_J ^_) J 4 _A_) J 1_S JJJ 4 _! J_ 3 j 4 _î ^_S_ 3 _j 4 _J 


(j j L-LiS ^_jj ^-jj-jjJ j LS jJÎ) 4 _j4_û4_j £ j 4 _S_i1lS I j_j . 4_j4-jö I j4_S4_j4_j ^-aIjajA j4_A4_î 

(j4 _ û^Lj jjj j jS L uj_3_3 4 _j4-jö ûj4_j (Jj4_S^Lj 1 Aj_lj_uj 1j4 _Î .1 j_ljLujLj ^ S 3 j l i 3 S J4^4_] (Bass Gliîtar) jjj Lj 
^^ 4_j . û j 1 j_j j_! jj4_j j j l_j 4JS 6 j 4 1 3 i 3 j j J 4_j ^_uj_j û j j J j_lj j4_j 4-jj4_jlj4_î Ijî)ûjj4_û c ö j 4 i 3 1 3 j j J 4_j 
.4_1 jj_j4-j& 1 Jj4_j j LSj j j 4_î lû (Pitch) j_j4_Î j jj ^_j j_j j J j 1 j_lj 4_î ^j Ajûjjj l_S_jAj4 — & 4 _j4-jö 4_£J4_j 

(jLjûj4_uJ 4_J ^g-J-A-LJ Lgj Lû û JJ-uJ 4-3 t-J-uJJJ-uJ ^_3 A J^ 4_î 4_o J j_S ^l4_^4_3 j J_3 J-A-J jj_)lj_JÛA 6j4 1 3 3 1 JJ_3_3 ^4_J 



ûL jLl i jjjj l_5LiiLuj4£ ^4£4j bLL J jU ^j^jj'il'ujjLuj a \ jlSUI j ;UjjjU 

4jLuiB4j jj jû jj\j4j l_S4j jl£4,jj'uj j jj-*j LujL 4j jLijl^4.jj'u'j j jjuj 

ûjSûû 43 j jjÛi t^^jjuiUl jk j 
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c (j j jj Luj 1 — 3 £g_uj c I J 4_o û J j j A_] j I j_uj L-J (_£ Lj j_l 9 c5 ^- uj 3 Lj_j 3 u LSu j U 7 3 ^ AXl J. 1 U ^- uj 3 I—l^. 

aJ jjj ^jjj ^ i ^4^j4_i ûjLjj .( j c_j 2 1 2 _ 287) jj l j_j jLj (ArchimGdGs) jjj.^ ^ û 4_ Lj4u (jji_j 4u 

(j L-j Lj c UIjuj 3 i (_$-?" J-î J- 3 J-û JJ- 3 isriri < ^— 3 ■ ^J- 3 * 3 1 3 c5 ^ -3 W J W c (j j-S C5 -0 ^ 4 j ^- uj L5 - 3 ^ ^U ^ ^ 3 Ll 1 4_j_j j Lj j_lS 

(J_jj_j 4_S_J J_^. Ûj4_J_Jj£_J JjA_J ÛJj4_S ^ £—1 jjI J S (jjSûJ L-S J J. 1 ^_S_JJ_JJÎ) A_J Ul-jJûJ (LGVGr) j 1_S4_J_jj_j 
( j Luj Lj . 4_S4_Ljj_j (Fulcrum) ^ 11 J_r û j£ I j ^_j j j J (_£ û j_j j (^_lj ^L- 3 1 LS ö ö jIIJ jj j Jlj jj 4_S û j_jJÖ 
A_J L S j J ift t^_j_j jj_i_j i j_j_j j i_£_Luj jiU4j l_S a_j 4_£J j_j 4_j j4_û UjLLûjjûj ûj4_j (BuoyGncy) U_j j 4_£ j Lj j 4_uj 
■ 1 4 j Ij-iV UU ^ S Lo Ji îS j 4_S 4j 4J LujS 4_j 4.S (j j 4_uj 4J iS ö ö j l_£ û j û j 4 _uj (j 4LLuj 1 j Lj 


j c S iS-ul 3 3 ^_S_j4_j4_Lj j 1 j-j-j ^j4_ujj_S ûj4_jl_Sû4 ûj 4_Î LjiL4_j^. ^__iSl_jjj (jûj4_jl_S_uj (jLujLj 1_JÖûjj4_jÎ) 

(j4_j Lo 4 _j jjj JLj_û 4_jL j 4_j ^V4_j .4_S4_j_jjLj j4_SûjI_£_uj 4_S_j4_j4_1j j 1 j_j_j (j4_Uj_S 4 _j 4_jL_jS4_j c l_S 4_j 4_j_j j Lj 
<_Sûj 4ûj4_j ^_j Ljj^. 4_J . j JjS 4_j (j4L9jj_uj 4_j 1 j_j_j (jL- 3 j lj 3 .. 3 3 l_S û j ^ 1 _JÖûjj4_jÎ) tJLjl_ujLj4_j LujLj l_Sûj 

j_j (EUClîd) 4_l1Sj_j 4_S (jûj4_j l_Sûj j 1 j_j_j j 1 J 4 _û l_j j 4_j ^ S—i aL u 3 aj.) 4_J (^_lj4_j ^g-jS-LJ LLj Lû (jûjjjj_LJ 

■ 4 j^ U < ^- UJ ^U J JJ 4 jS u, 3 * x3 JU 4 û j ^ ~ 1 - 3 ^ --3 (j, 3 *^i 3 >u 


4_j4_jÖ ^_jjjkjl_j ^ Sj û‘uj uo (jjj4j4_S (j L j-j-lj 14Ul 4 4_j4_uj (j4_j4_Lj4_j (jl_j-jj_jl_j (^_jj4_S_jj 1_S lSjj 1_S 

546-61 0)(AnaximandGr)jû^jU_u j_Ll_j4_j . j-j4 S-lj-lj ûj4_j lS4_£j4_j j j_l_l_lj (j4_S_jj 4_î ^j^ûJ 4_S 

LjjU_JÛJ J <3 J 4_J 1 j_jU)6 4 (J J J_j 1__LJ <_S_J J JJL 4_J C^_JJJ_J (JjLjjuJ ILj (_£ J 1_S 4_j_J JjL ^-^û-lJ-J t(JJJ -U-uJJ J (jljjj (j 

LIlj. 1 JJ-J 4_Jjj_S lLsjj_û ^4_Sd_j jd_Sd_j <4_jIj4_£ iCijjj ^__lj 4_û j l_j (j-J L1 lj-j 1 j_j l_j lLsjj_û (j 4 _j jjS 4_S_j j_jl. 

j û Aj 1_û_lujLl. l_j 4_j 4_jjj .(EVOlutîOn) j Uj4_ujûj4_j 4_J LL 3 i ûjLûLj ^4_S4_j 4_j4_j I j 4 î 4 _û4_j .l__ûûJ4_j 

. jjL_û-jLs j LjL 1_S 4_j j jS 4_S LLIjaL^Uj (j4_L)4_S ûjûjL (jjûj4_jjj_j 4J LjLljûJ Lsjj_û c 6 j 4_j 1 \ \ £) ö ö (_j4_SJ4_j 

(^_lj ûj4_j_jjjj (^_S_jj_i_ûLj (j <_j 430- 490)(EmpGdoclGs) ju^ iSj ^ u. ^ ^ j t(Sicily) ^-ujjJ-j-uj 4_î 

. iu_jji_j ^-jjLj (j j_j_û j-j iS 4 _j clcpsydra jj^jLj IjLjSjj 


CÛJÛjljS (^_S_J_î_û 4 _J <_S 4 _JjS 4 _î JJ-J L-LJJJ 4 Lj jS J J J J J_jJ ^Sj<tS ÛJj 4 _S (^_S 4 _J_JjS_uj 4 _J L_ Sûj jL juSL Aj 4 _Û 
(j4_S4_J_û i—Şj-j LS ^Sf 4 _j .jj_jûJ j 1 _j 4 _J j_j Ij^ûJ ^_! 9 j_j <-S_-lj 1_S 4 (jjj_j 4 _jî) I AjLlj 4 _î 4 _î j_Sjuj ^_S_jjjS 4 _Î 4 _ûj^ 
. ^ j ÎL ^_jj 6 j 4 ljL 1— S 4 — j jS 4 _J jl_j (jûj 4 _j_jj 4 4 _jLjj 4 _Sj j!_jj 4 _juj 4 _j 4 _jÎ) (jj-J 4 _S 4 _j_jj 1 _j ûjj-ûjLLS 4 (j jLl j_LJ I J 
4 JJJÛ 44 L 1 jLj 4 _Î J.J 4 _S 4 _JJjl_J û JJ- û JJ 1 -S 4 (^_ujjj| J (j 4 _S 4 _J_û j 4 _S 4 _J 4JJ_jI J (JÛj 4 _J (^ J. 1 j 4 _uJ (JJJ. îSj L -1 û 3 ) 
l_j ^jSj jLj 4 _J ^j (Jûj 4 _j (jj-Ö 4 _j LIij \ i Ljjj jjj Lj 4 _S 4 SjjlLo 4 _j 4 _j|j 4 j 4 û j 4 _j LjjU) ö 4 (_j 4 _SJ 4 j j 4 _j 
. Ij 4 _jö ûjLj (jLûjLj 4 _û_lj Ûj 4 _jjjjjjj 4 j 4 _j (j 4 _j_uj j 4 _j ^ûjûjjjj 4 4 _j ûj 4 _j l_S 4 _jjS 4 _J 


ûjy '- i ^-! ( j y 370 -460) (Democritus)(^^iLjj5j^_i j)j 4 4_j V Luj j 4_j (j j 4_j j j j û 4 4_î j 4_U) 

j 4_j ? û j 4_j-j JJJ-J (j Lj l l-Ll-lS-uj-j 4 S 1 1 4_j j-j j 4_S 4_j LL I û û 4 j j j ^ j j. j jj Lû I j ö j 4_J & j l_j j_j (j j j jS Lj 4_î 
(j j Lj_j_ul_j_j jS_Î4_j .(^jIj (^_j (Jûj-jj4 (^_j Lj jS_LJ 4_uj_ju_j j j_j ^4_j <_Llj jS l_j JjSû4 (J6j4_j ^ 1 m j_lSj Lj 
j j I jSli-uj j j 4 ^ jS ö j 4 _uj ^ û j-j 4_J j 1_S ö j j aIlj j û j û j 4_j j j_j (Jjj_l_lj 4_j_j l_j 4_j 4 S Li u j j_û 4_jî) 4 jS (j û j 4_j 
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4 j Lj jLj (_£ 4 _j Lj_lSûj 4 -uj 4 o ^ 4 j cj4a . LL_j 4 _£_j j L_j 4 a^j lAjjj 4 L$ jLj û j 4 Lj_j_j_Lj Llj LjLjjSlLi 

JJ_o 4 _& J JA Ij (_£j û J Lj ^JjJ J_ l_ 3 jS J_ û _3 J . L 1 i _3 J (UnCUttSblG) £ 5 J J J-J 1 _J (jLlLo 4 _J I aSa jS ^A Lû J 
^jjlL ûjûj4_j (j 4 _Sa I jj 4_1 c 4 _j L^ 4 _û j_i 4 _j ^aa j 4 SS 4 __ 3 j 4_j ^_û l 3 4 _ij 4 _j ^aJjLo ^_S 4 a û Jj Lj J 

( jAjS^A |Jjj 4 L 9 1 _J i ö J 4 ‘3 3 1 JjL. û J 1 AJ_J LuJ J_J 4 _î (J 1 _S 4 _û j_j 4 _j JJ_o 4 _& . £ 5 jaûA-i_! (_£ (AtOITliSITl) ^a^)_ 3 _ûj_j 4 _j 
the law of ) ^-j-o 1 j ö -ij 4 _j j L_j l_j ûj 1 j-j_jJ jj Lj 4 _j 1 _j Aj Lj ^ 4 _j 4 _^jj_j 4 _û . (j-iJ jj^. û J ûj 4 _jj_j_j j ûjjj 

.(Inertia 

^ 4_j ^__j Luj Lj ^_S 4_jj j_j_uj_j_j I J ^_j 4_j û j 4_j Lj_j 4_j jaa. 3 4 o 3 3 4_S j 4_j_i j S _ 3 q d_jjj j_uj j 4 _j 

( (JjJ jS J l_J_uJ_J J Ll) J 4_J V 4_1 J 1 ~\ û 4_S 4_J C (J-J-3 (JJ_1_3JJ_J 4-J^. J 4 3 3 3 J Lû_J 4_J_J 1_J ^_S_1A J J_J C (J-3 4__j j j J j 4_£ 

ûj4_j_jJj^_jJ j (jjjl_3 j4_j jl^4 1 3 3 j_3 1-j i_j 1 j (j_3_o4_3ljj 4_J 4 _SaS 4 a 4_S ûjû (j l_j 3 1 0 _ 230 )(Aristarchus) 

j û j Lj 4 L 9 4_1 ^_j û j I Aj 4 _j ^_S 4 _j 4 L 9 j j-uj i j j_j j Lj j û J j Ljj 4 _ 9 4 _J ^_j l S û j L Luj 4 _î c S 3 S 4 _j L_i_j 4 _j . I j J 

4 _J . 1 J ^ 3 J 4 _uJ ^A J J J 4 _J J j J J -i jS I 4 _j I JA-S <-_A_J Lû 1 _£ 4 _J L A 3 Lû J 4 _uJ 4 _J ^A J û J (J J 4 __ 3 _ 3 _uJ 

. ûj_i4_j4L9 ^ajûj 4 _î jjj cjjL. l_J_i_ÎûJ 4 Ll_jljl J ^ 4 _î jajSj ûjS_Î4_S 

4_j uS4_j t ö j 4_j_i j j_uj û J lAjl_Sûjj4_S 4_j4_j jjjûJ 4_j jLSûJjj 4_j4_j 4(j4_j4_Sjj_i_j ^4_j ^_o l g 1 j 3 4_a_jûj 
4_Î4_ûjS ^aa-aa-uj ^L94_a. ^ajûj l 3 3 \ 3 tjj4_S ^4_S4 a 4_j l 33333 j4_j (jûj4_j (jj-ö 4_j ûjjj 4 ûj4_j Ij4_aaa 
4__o4_j .ûj_jûjj4_a jjj^. (_£4 _a_ÎjjL 4_î jjj J-J ^a LSûj La4_jî) (j4_A_!jL. 1 _JÖûjj4_jî) . 4_j_j_j 4 o 3 3 (_j4_Sûj_j-j-uj4_j 
(Jjj4_û_j_j (j4_SûjjjL. j4_S4_j ûj Luj4_jö l_j_j4_j (jjL. L Sûj ^ajûj (j4 3 3 * 3 ui lj j4_j j_j 4_Sjj a 3 ^_Sa j L a_j 4_jö 
j4-J JJ-3 1 J (JJ û J 1-J jS_Î4a C^_jlj 4__û4_J JJ_l4_JÎ) ^A Lû jS JjJ jSj L_3 _uJ_J J 1_J . 4 3 3 3 Lj4_j_jlj ^ S— 1 3 juJ 

Lj_û 1_S_A_J_Ö 1 Aj__lj-uj 1 J 4 _J (J_3 J__1_3_J û J IaLLû-ujLj ^aIj4_A 4 _J (j4_j 1 j_3__3-uj4_J 


^_S_L_1jA i J J J J ^_S_1_Î4_SjJa4_Î 4_Sa. (J L_ 1 


■Ofn 1 - 1 j - 3 


jljl_3_A. j IaLj 1_S 4_j jS Ljlj cjjj_j4_jö jj£ ^jS 3jA ^j4_94__ujj4_9 (j4_j l_j_j Ljjj j_iAj4jA. 1 Aj jS (j l_jj j_i L j 4J 

(_5 4_1 û 1 J— 1 juJ J 4-J “ t_J_uJ J J_uJ j4_uj4_î (J 1_S 4_J_3_3 J_3 1_J ^AAA I JJAA Ûj4_jL.1j4_3 . (JJ J_J J A-J. A 4_J 4_JJ J jl_Ajjj J (JJJ-J 
JÛJ ûjLuJ ^-SaAAjAA JA J JJJA Aj4_J^. L_l_j4_j 1 Aj 1 iLj 3 3LŞ4 3 3‘Li.iS LuJ 1_J 4_î 4 J J_3 Jj^ jl_j4L9jj_uJ 


4_î (_S 4_j . j lj_jjjî)j l_S4_j <_S4_j4j4_uj aL4_ja. j_j l_jj4_j ^SÎ4a jj_j4_jÖ jl_jjj_û 4_j ^aj4_Saj 1 _S (Jûj4_j (jljjj 

J 1_J Lj-uj 4_J 4_û 4_J (JJ 1_S i 4_jjj_3 Aj 4_J J_3 L S 3 4 S 3 1 J 1 1_J J_3 Lj ^A l£ 4_J_J J J_J_3 4_J 4 J J_3 û J 4_J j LS û J LS jJÖ 

. û j û j j_3 û J 4_j (j l g j j Lj j j l£ 4_î (j 1_S I J jja. uH 1 JjûJOAû j 


4_î jjj L Sûj ^A-îjjj 4_3 ^ S 3 JA ^A 1_S ö J L_J JAA 4_J jjj 4(jl_Sljjjj. ^_îjj (J û J 4 *3 3 ■& J J-AJ 4_uJ 4_J J J_3 V ^4_j 
4_î (j AJ 270-341) (Epicurus) (JjJJjjS 3 3 3 3 J_9jj-Uj4_î_34_9 4 _JJJ_û_ 3 j_3 . JjSûJ L 3 ja 4— 3 l j-uJ 3 3 ^_S_Î4_A. 

lj j_3jAA jLSljj-j. (j4_j 1 _uJ- 94_J (j4 Sa JJ ûjj-jjLj LjjAAÛJ j4-J 4 JJ_J ^j_j_ojj4_j 4 a jj Ûj4_c1_JA 

. û J 4 _JA J-J-uJ 4_JA (J J 1 JjA lj (J 1_S 4_J_Lj_uJ J J-A 4 a (j4_j 1_9 J_a4_Îa4_9 j4a 3 JJA 4_Îa jS 4a (J Lû_A j ja û j La. 

4_J a9jj_o ^ajja j ja Ij (j j û j 1a 4_Saj_a JjSûJ4_a Aj4_A4_j ^a1_S4_oja4a ^_S_o4a^. (Jaja-aaj4a 1_jêûjj4_jö 
(J JJ «}j4_S (_5 û j4a (_5 ÛJ l_3J û J (J LS 4 A_3 1 j_3 1a (_5J û J Ia . ûjjj !_JÎ)4_jS__lA JJ Jj-O 3xx) J (J IalS ^a ^a 4_j 

4_o4a ^^4a c(OOSmOS) jjj Jj4_S (JûjIajûJ j l û 3*3 a 34 S 3 3 4_î 4 S 3 3 jS ^_Sa_c. La jj 4aaa a9jj_o (j Jlj 4a_9 4a^. 
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I j (GalileO)j^_LJlS ^_ûûJj4_uj 1_j 4ûj4_aajj_^.4L IajV 4u ^S-jjL^. j 4.S JJ-J cS4-j 


Tf 'Xh 3 
,j_îljJ 4_j4_uj JIluj i ) 


^J_J ^_3 J j J ^ V 4-J C (J J3-J lSJ j jS JIlÛj J J-uJ (J ö J 1_J J û J J Lj-j iS 4. llLul \ 3 A \ \ 1 J J Lû u 4_J i Ş i .7' 4 _j Aj 4 j j 4-JÖ 

j lS4_S_j jS 4 _Sj jj^. ^4_S (jV . j-J_LJ j IjS lj4-j l aII û c^ja LuJ-J Ij ^.aa 4_j jlS4_jjS 4 _S_jjS ^—jjja^ja 
j4_S4_j 4-jj-j . Ûj4_j 1 jSû J4_j ^_a_9 L ^_j j L jS jj!j_luj4_j j 1_lj 1_S4_j_jjj_lj t L_L_iJÖ4_j 1 J j Lj_ju_uj_j 1 lj j Jj_lu 
j i-LA \ S 4_j 4 ^j4_SûJ j-j ^S-lo j-j 4 _j j4_j Lj ^_jjj^.ûJ LIluj Ij ^ S-i 1 i & j4__uj 4_J ^ja4_j 4_j Lj jS_lj i_S4_jl_jlj 


4_J j ûj4_j_jj4_j ö Jl!4_û ^L_j4_aj4_uj Lj ^_1jj^.ûJ t__Luolj S-j. 1 i & j4__uj4_J ^j_j4_j LjjS-jöJ j 4-jIûûJ ^_Î4_3) 

. LjSûj ûjij-j Ij (Cyclops) jSjL. 

4_j_L4_^. g__ \Jö Löûjj 4_& ,jju4_j ^_jjj_j j LSSj L.4_Î4_^. <_£ûj 4L JjSl>lS4_j j_j <_S4_j4_Sjj 4_j_L4_^. lÖ Ijûjj- 1 
^g_o4 ~\ jl lj (j4_j4__uj 4_J .jj_j4_j ^_jjj_j Ij1_jj_l9 ^-jISLujLj j u9jj_û ^jISLujLj j I j_lj 4_J jjjj ^-S4_j ljj Ij La^. 

^_S4_jûjjLû 4_j j iS 4 j i jjj jj_û4_jî) c (j j j_lj_uj j j_j (Anaximander) j 0 Aj 1 û wj \ i_j4_j iAj_Lj!j jjjj 

û j 4_j_j j J l_j A_j I jjL j 4_S L. 1—3 j Lj-uj I J l_j I J j 4 _j_û I j 4u 4_J . û j 4_j_j j 4_S û J ^-uja j_i j j_j J ö j 4 _j_j Lj û j 4 __uj 

llj_jûj jjLl (j i_j 538 - 475)(Heraclitus) jjjiij_iS Ij-jjö ^_Lj_jL ^_9 jjuj4 _L4_9 ^Sj^-a l&ûjj4 _& 

(jljjuJ J (^jSuûJ ^—JJÛjjL (jljjjL l_j__lS4_J Llî lS__î_3 LIlJ 3 û J (Jûj4_J uS û J Lj lS_3 J 1 -Jl 9 û J lSA-J ö 'J-J l L’)4_J 

. Ljl öö ö 


4_J .JJJ t-S_3jS 3 1-S 4_9 J J_uJ 4_J_3 4_9 ^S 4_J 4L L_J L jj 4_S i(StOCÎS) (JJ_lSj-J_uJ J_jIjJ (JLuJ Lj4_uJ Aj4_JJ 

^_lSl_ujL J S9 JJ_û ^.jISLujLj (J I J_3_J 4j (J 1_J_3 J I J l-JUL C J_l_3 I J (JjL-3-J ^_û 4_J_J_uJ (j4_j4_uJ (JJ 4_J J J J û J 
— (J Lj_u1_3_9 J J_û ^_jlSl_uJ_3J (J Ij4_3 ^_ûV 4_J t (J_1_LJ J J J J 4_S Lj_uljJ_uJ ^_J iS LuJ 1_J (Jûj4_J (jljûj4_uJ -ûjS I Aj_uj J J-uJ 
(j Ij4_j û j û j_j_iS 4_j V 4— 1 . ûj4_jû 'J-Jl jj I jj^. ^4_j û j j-j_j_ujjL. _ Sj Lj j <_S_j I J jj ^ j j 4 S 1 û j I Jl jjL ^-ujaa LLuj >-Sûj 
j4_J <_J— 3-J ö J JJA I J (J Ljj ÛJ Lj J 4jS û ö 4Û9JJ-UJ LuJ 1_3 ^_ÛJAA 4_J (J Lj-J IS4__LJJ Ljj_3_9 4_uJ_3_uJJJ_J Lj LS c54_3JJJ 

^g-j^.4 S 1 û L1l_3_j û J jjj-Lj iS 4_j LiS £g_j 4 S j j-j 4_j (JJJ-^ I J4 _j Ijj-j j4_î Lj4_jl_j4_j . j_j jL_j j4_a4_j 4_jûj-j_uj 


iLjj_L (_£jL.j 4 _J 4 —j_L 0 _J_J 

^Sajûjaj j4_uj 4J 


j4_S_j 


ö A 


4 LLLujL ^ 4—3 ^S_J _9 I J _3 4 _j J__ 3 _uJ L (Jûj 4 _J jj C JJ (jISLujL 

4 S ^L4_j4 S 3 V 1 (Asteroid) Sjjaaj ^Sjj 4 S ^S 4 aûjaa_uj 4 L 

.^Jjjlj (Elliptic)^4S_LLî) 


. jj_j ^IjûJj4_j 4Û4_uj j_3 Aj4_j jj <_S_ijS (J I J 4 ^_j iS û Aj 4 _û j_LJ j4_uj 4_î j 4_S 4 _j_j j 4 _jL j iS 4_j j_3_uj_j J I j_j ^4_j 
Thomas ) (jo L J_S L (JJ Lû J_J ^__3 Lj û J 4 _uJ ^_AA L_1J_uJ_3 jS ^_S_J_9 J J_uJ 4 L_3 4-9 I Ajs 4_J ö J-J L-uJ (J 4L 4_uJ 4_J 

. 4_j4_û ^-jjj_3 1 4 jjL Laa jlLûJ4_ui 3 3 (jûj4_j jj LjjSjûj ^S_î4S ûaaj ^4_î (j 1 274“ 1 225)(Ac|uinas 

4 _j jj j 4 SûJ ^-j L jS 4 _j ûj4_j_uj4_j4_û4_j jS_Î 4 _j L ûjjL 4 J [(jS 4 _jl__S ^_j 4 L 4 û] 4 Ljjj (j j_j_j_uj j j_j 

(^_j L jS 4_j ûjûj4_j ^jLj4_9 (_j jJÖ 4-j Lj-Ljj-uj ^Saa-uj jj_û4_ê 4S 4_j4_JÎi ^ajja u4_û_L JJJ (j, ^j ui^S 

. S) 4 Sû A 


4J cjLj^- cjS-jL Û>Lhj^ û 


4 _j 1 i_i^Ljjuj_s 4 1 4 ) 4 L 4 _Li_s j 4 1 ^4 ) 1 S 4 _Sjj^ ^_i^S ^S 4 i 4 il_uj_s 4 1 CydOpS ■< < ^ S <1 . 

{(jSûjSjûj} . ûjjj 4 _& I L!j 4 _j^.jL 
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jjjL&jj ^_ljLûJLj ^-SjLjjLjA-j uj Lj ö j j II j-j A-j I Jlû 4_j û j-j LLî ^4-j^Lj-o 4j jj I j J jj4_j Lj4_j 

j j iui 4^ 1 1 ^_luj4»_& j l£ûj Luj4_û jj_j i j jjûjLj (^) 1 630 _ 1 57 1 )( Johsnnos Koplor)j4 Li iS 

. j4_SûAj_) ^ Jjuj4_A ûj4_j1_jj_lj l£3-& 3 J 4_I jjl ^_j1_Sl_ujLj j_j 4-j4_û j L xjj l î L’ijJ^ 

j û j 4_j I aS_j û j 4_S 1 4_j ûj4 " .uj-j 4_] ^ Luj4_î4_o 4_j4_jö L lÛjjj-uj ^_j 1_S Luj Lj j4_uj 4_1 jûjLj 4_Sjj_)_) j4_j 
? (J 4_S û J j LLs ö j (j 4-JÎ) j 4_j û j_luj_o 4_j LIlL) j j-uj ^_j l£ Luj Lj ^ j ja. j-j . 4_j jS ^_o û J j 4 _uj j û j 4 _j J jS j-j_j 
CJj^ÛJ (j4_jlj4_J ^_J 4_J 1 J 4-J-J J JJ-J L_S_3 _uj4_S J LuJJj 4_J ? JJJJ_uJÛ Jl] 4_Û jjj^. 4_J 1 JJ jiLj 4_j1jj_jûJ Ia^jI£<U 
(-5 j Loj 4_j j j j j ^_j 1 j-J-J . û Aj 4_j j 1_S û j 4_j J )jS_j_9 Lj j 4_uj 4_! l î j 1 j j j_j 4_j û j 4_j j Lj j û j Lj 

t û J Lû J JJ û J Lû-JJÎ) 4_J JJ-uJJJ-J j4_C.LLj .JJJ (J IjS JJJ J L_3_) I Aj L^_J 4_J 1 jj jS ^-OÛJj^-uJ 4_J L ) J 1 J-J j4-JÖ 

(-LljL C ^ L-1 .1 1 J J 700 ^jJLuJ J_J Ûj4_J_3j4_£ûJ (_5 4-J û J J J_Lû ÛJJ-J J L^_J jS JJJ 4L 1 U-S-J I J_3_) _5"f 

S û 4_^. . LLLL i j Ljö jjJÎ) 4_j ^-SL) j 1 j-û Lj ^_j Jî jJL-uj j j J j û j 4 _j J Lj û j j 4_s j j j ^-S_j j Lj_j 4-jê j LS 4__lj Aj î & 
j LujS 4_j j öj lj4 Luuj 6 J Ijî)ûjj4-JÖ .jjj4_j j L_lj j jj ^4_jûj_)L) j4Lj4_uj Lj ljLLuj j <_j4_j^.j_o j_j ûjIjS-jjjS 
. JJJ_j4_j ^4 _jûjjLuj j4_j4_uJ jjjj Lj JjLûjûJ jLj4_Sjjx j4_j 1 j_lûjj 1_S j4-J JjjLLj 

jLî4_uj4_Lj4_j ^ûJj4_j 4_1 4_S lj. î ö J4_j 1 Aj JjSj Lûj4_j j 4_j 1 j_lj 4_1 ^_j_9jS j_luj.jj4_j c j L^.4 _û4_&4_j 

Lj-UJ_3J_LJ 4_J (j4_jl_J_uJ ^4 j 4_S_)J_J^. 6 J l^-j-J-l4_g_jJ J 1_J JJL-3 4_J ^-û^-JÖj^-J IjSûJ J JJJ_3_3 _uj4_Jj4_J 1j 1_JJ_3_9 
Aj_î_j ûj4_j jLl j^4j 4_S l_j I A 4_j Lj-j-uuj-j j_3 j4_j j4^-j 4J jj_L jL)j_ij jj_ujjj4_j 1 Jj4_j_o 1j4_j 4_J . ^jljû-Û^L) 
^_J (JÛJÛJJJJ j£ ÖJ 1 J >t 3 aJ j 4_J JJ-3 J 1— S 4 " Lo J J 1_S jJÎ) j4_uj 4_î ^ Jl 4_^. J ^_uJ J_) û J I J ^jI£4LSL9 j4-J . JJ jj 
iS 4_û l 3 4_J l S 3 3 1_S . Lj L£u J LS J_3 J_3 _û 4_S J 1_S 4__L_3_ujj I J ö J I Jj J J ^—3 J ^ ^ *j) J J 4_uJ 4_î (J û J 4-J 

Lj 1 SÖ û J J— 3-uJJ J 4_3 t Lj LS_î J l—J— 3-uJ J_3 J L^. 1 jS û J 4_j J J û J ö ö J J J (J 4_j l_J_uJ J 4-J j 4-S 4_î J J_3 4_û j 1)3) 4_J 1 J J 

<t£ j jj 4_j Lj 4_î 1 -v j 4_j jj 1 > > 4_j 4_j L_ 3_3 j 1 xjS 1 j ^4_j ^^4 _j .JjSûJ jLS^oISLj j4_uj 4_î ^g-jj 1 ajS L^. 

c4_j!jjj j j j J ûj4 ) LLujIj 4_î 4_S 4 _j_î j j_lj Aj4_j^. jjj4_j i_S_j_3jS . ûj4_jjSû J4_j jLjl£4_j (_S4_j J4_a4J j 1_S4 jl juj 

. Ljj_j_Lg_j j LS 4 L'i j S 4_j ^LLjS jûj4_j j_j JjSûj ^.jjLSjljjS <_SjAj4_jî) LjLjîjûj j4_j 


J 1_J 4_S 4_J_J 1 J-JJ^. û J 4_j_3 û J J 4_J L Ş ) ) LS jLS 4_uO J jL 4_j 4_j 4 Lj jS_3 ö ö 4_î JJ^. ö J 1_J J û J (J 4_S 4_J_J J J_3_3 4_jjJ_ûJ JJ 

^_j 1_£ 4_î j l_S4_j4_j j4 L ijjj 4 ljL. juj 1j j4_j ^_j Jj£4L9jj_uj j_j .ûaL4_j j L-lj 1-S 4 L’i ) S j4_uj4_Î jûjj-S4_j 
û J 4_j_) û J J 4_J L S ) ) LS jLS 4_j 4_J - Jj-S LlluuJ J J J ö J LL ^-S-JLJJuJJU J_3 LL 1-S û J J Lj j j Lj_j Ij-J. 1 J ö j 4_j J J-J j 4_j 

4 -S j 4 _j_iLLo j j-uj 4_j_jjLj j4_j j_j ûj 4 _jjj 4 _L _3 ^_jjl_L) 4_j 4 _jLL jl_jj4_j^.j 4 _j 4_& (Accolorotion) jLjjljjLL 

4 _j 4 _j 4 _j IL 4 _olj 4 _c ^_£_Î 4 _jL L_S_îAj 4 _jî 5 j 4 L 9 jj_uj jj j-Jjjj 4 _o 4 _j 1 jjj_o 4 _j 4 _î 4 _j j_j . j_ 3 Û J J-LAJJL 
^JJ _3 J ^J-j-J-J ^g-j LS4 L- 3 -j-l lLlJ -3 LjLS (j 4 _)jjj jLluJ-Jj 4 -J ^L) L£ 4 _J_)J j_lJ Jûj 4 -J ^jljjj .LLLSûJ jl_S 4 _jl__lS 
1 J 1 J Lj J j J j 4 _uj 4 _j jl-uJ 2000 j 1 j 4 -JÎ) J J J (j 4 _£jjj ^g _3 LS4 ) iLuuJ ) Ij 4 -j— 3— 3 1 JJ-J-J i Ûj 4 -uÛj 4 _J 1 _JL ^ 4 _J 4 JJJ _3 

'OW Jlj 


j j j J j 4-S j jj 1 jjjj 4_S (j j jj 4_j û j û j Lj j 4_j j 4 _a 4_J j_j 1 
jo 4_S J jS ÛJ j 1 ) L) ) û j 4_j ^_j_j 4-j I j J IjÎ) ö j j 4_jî) . ljjjj 
^_iJÎ) 1 Aj-uj 1 j ö j Lj ^_j l£ 4_j 4 _uj j û j Lo 4_î . ^_j 4_j 1 Aj j j J j * 


cL j j_û 4_S J jS ûû j 1 ) L) ) ö j 4_j ^_j_j 4-j 1 j J Ljö û j j 4_jî) . ljjjj ûû û j_j j 4_j ^ £ 4 o ö JJ-J ^ wjjj-uj Luj Lj j 4_j V 4_î 

j 4 -S j l_j 4 _J ^_j j l_j Luj ^g_S 4 -j 4 S ) 1 j 4 LjjJj 4 _S ^ 4 _î 
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^j4 £ja.jj Lk jjjJj4_S (jL4_jjl_jö ^_j4_j!_j 4jj_j4_j ^g_ljj_3 ^_3_94 ^_lJ 4_9 j LUi jS ^ Sj aILuj jluj 4 Iuli4_^. 

lLluJJJ-uJ ^g_J 1_S û Jj 1_1 4 j4_uJ 4j (J û J 4_j AJ_J JjL 4 _J_uJ_jLuJ ^g_$4_J 6j-l JuJ 4_J J JJ M 3 Lj 4 4_j1JjjL ^g_J Jljil-LJj 1 J 

Bishop Tempier of Paris jjj_3 j Lj j j_lj_û_lj 4_Lo4_!9 j 1277 ^g_ÎL_>j 4_J I JL_l_lj_uj lj4_j cJjiiûJ4_l 
219 4_J ^LLLIuj-lJ t JjS û 4 _jj^. 4 _j_jj^. (POpe John 11) (ûj_jLj ^g—jjj^. LjLj) J LS 4_1 Lû j 4_9 Ia^jI^U 

ûj 4 _j l S 3 j -9 I J4_j Ij 4 _j j-3-3 4 J . jj_jJj^ Jij4_jj_3j jljSûJ jLoj 4 _j j 1 j Lj 4 _j 4_S heresy j_9jS J 4_Î4_sö 

4 ul Ij.^k 1J 4_uJ . LiÖ û J (_£ J J L 9 (_£ AJ û J 1 J JjL j_3 4_J û J 4_j_3 J j J l S 3 J 4_L Lll_uj J J_uJ ^g_J iS LuJ 1_3 4_J J J J_3 J û J 1_J 4 
^ Jk J û 3 3 t-S-LJ LS C J J_û ûj4_J_JJÛJ ^g— 3 Lj S ul 3 S (J LuJ L_J ^g__J J 4_S_J J LS (JjJÖ 4_J J_3 1 J J L > 1 1— û J_l4j^. jjj^. l_3 l_3 4_£ 

. LLjjj 1 Jj4_uj4_j j4_S4_S_uj jS 



CiLo l_S4_j ^4_S4_j4_S4_Lû4_û jj^. ^g__j 1 j_j j J 4_j 

4_j Lûj 4_S j 4_î_j l5 4_1 j JJ j j 4 _j jj_3 j 4_j ^ j j-J j_j_9 


Lllj ^4_S4_i j4_Llj_S 4_j4_1 1 j 4 î . LIlj j 4_S ö J j û 4 1 Jlû 4_j û a!9 4_j^. j4_1j4_uj 4_J l 3 L) j j_uj ^.jLSLujLj ^g__j j_j ^g_S_û4_j^. 

L_Sûj ^V4_J . L 3 3 3 3 *x)4 \ 3 3 J 1_S LuJ 1_J 4_J ^ - U>) 1—3 4_J ££J_J j 3 xxl 3 Ij 4_J J Jj^J_uj4_JÖ ^g_ÛJ_l_J ^__Lj4_J Lj_J_JJJ_l 

-1642)j_LJ_Jli .b û J4_j j 4 _j j 1_S 4_j_i L j j_i_9 4 _j 4L jj ^g_j 1 j4_S_j Lj_S 4_] ^g_i_uJûJ l 3 Lu 3 & j4_i JjS_jLû_ujLj 
ûjlS L_S_3JJ 4 J L_Sûj) l 3 3 d) û j4_l J 1_S4_J jLujLj ^g_ÛJ_LJ 1 4_1_J 1_S 4__L_LJ_uJ_3 1 J ö J 1_S j4_Jjjj 4_J (j 1564 
4_J jûJj 4_j L 1_1 jl_j LILlj LljJÖ j1_S4_j ^jLujLj j 4_Ljj J L^.4_û4_jÖ4_j c ( LlLj j 4_S û J j û J 1 JljLi 1_S ö j 1 j JjjSj ö j 
4_S û j j J j^ j 1_S 4 \ 3 3 jS 4_j_i_uj_j_j j_3 4_J ^g-jj iSL-uj-j Ijöûjj4_jö t I J V jLSLujLj 4_J _jjj ^-S_jJ4_û jS j4_uj 


4_J_J Aj û J-J-3 J 4_J J û J 4_1_3 J J J J_3 4—3 û J 4_j_J J_J J_3 JJJ 3 jjJ 3 1 J ^ J. 3 Lû 1-J J 4_J_uJ_l 1 J (J 4_J l_3 J_L_LJ_J 

(j 1 596- 1 650)(Descartes) LLj i_Sj j 4_i_lj ^V4 _i t4_i4_jö jl_j_ijj_j l4_ji_S4_j_3L3j_3_9 ûjjUj jijj_i 4J 

LLuJ 3 3 ^JÛj4_J L_Sûj 4jS 4 _Îj_ÛJJ _9 ^g__3 J J J 4_J J ^g_J_3JJj4_J ^g_J_uJJJ-uJ ^g_jl_Sl_ujl_J ^g_S_û 4-J^. JJJ (JJj4_S ^4_S4_J 

j 4 _S_iL 4 _û_j_j 
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(Mass)^ l ILujj Li ^JJ J 4_^S 4j J 4j ^J-3 4j £^J û J J iS 4 _lj L_j jj_9 ö 1_j J j j_o 4__& j jj I J (_£ j ^ 3 3 ‘*- J J ^ -3 ^ 
(j4_îj^. ^J [S LuJ Lj A_î lS_3 1_J J 1_J 4_3 (jLujlj £^_uJ ^—3 I J ÛJJ LûJ 4_9 J_Jj4_î 4_£ JJJ^J 4-^9 JJuJ jLS4_5iJJJ 
; JJÛ J L_^JJ iS JJ_o4_JÖ J L_^_3_3_J J_uJ JJ-O A-JÊ J_3 Lll_uJJJ_uJ (j4_j 1_3 LuJ 1_3 ^4j (J Aj Lû_]4__uJ Lj J l_5Lî J . j I Ajj jjj 

(jLjLo 4 _j 4_jl_jl_ujl_j ^4j j_j jl_S4_£jjj 4 _j4_j ^jj^.4_£_Lû 4.S û j j J jS (_£öj4j ^_ujL_j ^_ljjjj4_j 1_3) ö j j 4__3) 
4j^. j 4__o û j Lj_lJ j Lû j l_j 4 _û_lj l j. aj.i 3 3 c (j 4 _j_uj j 4_j ^ n 1 ijS A_J 1.JÖ û j j 4_JÖ . A_j 4_JÎ) j Lj û j A_j J j^ j_lj 4_lj_j ö j A_j 

■j j/; jiL (Initial condition) jLS^jjL^j^ 

£^J I JJ 6 J) <L9JJ_û ;jj_LJ I A^JJ LuJ JJ L_J j4_JÎ) (jljûj^-uj Aj LjLSöJ A 3JJJ ^jj. j J 4_J jj Lj 4_j 1 j A_j Jj£_3_uJ ^4j 

(jj-jjjj-uj 3 L^ LuJ 1_J . Lj_J J AJ_J_3 ^J iS 4_J_J Lj ö J 4 _uJ L^j4_0 4_J L ^ 3 14-0 jS (__^_3_3 L^ C Lj L^_J 4 __OJ_uJ_3_uJ ^JJJJjJJJ 

^g-j J jlj 1 j‘l 3 j * 1 Ulûû ^—3 ^j?4j . Lj l_Sû j4_jj4_S Ljl_S ^_j J J-J J A_LJJ A_J JXJ-uJ-J-uJ J 1 jud 3 j 3 AJ û J ö J 4_3 

jA_jA_3 A_jjJ_û_J J_J . (jjj J^_3 (_£ J L_J J 4_S 4_-OJ_uJ_3_uJ (j4__j;4_S (jjj J^ l_j J L^ û J I J^J J L_J J 4_JJ 1_J ö J 4__UJ 4j^j4__û 

^jj 4_j Ljj jjj ö ö (j 4_j 4 _jj j j 4_j c j-S-3 j L^ 4_j 4_j j j_o 4_jö l_£ û j jj^ j 4_j_uj 1 j 1 J j_Luj ^j L^ 4_J l j ijj j^ 
^jlS^J 4_£ûjjjS j4_j4_j (jjjjjûJ jIjLjjl ^__jjlj4_j 4_j 4_S4__o l_Sl_j ^V4 j 4(jj_jj£ûJ (jjL_jJ jj jjj ^jL^LujIj 
JJ . (jjj J_Lj 1 A^ 3JJ-OJJ 1_S 4_J (Jj Lo 20 3 Ijj 4_j j 1—3 û j 4 _jj_jj_ujjj jj_94_j4_j Sl. \ l4_j j4__uj 4_J 1 J j-Luj 

(J V J 1_3 ö J Lj û J 4__uJ 4_J 4_S 4__OJ_uJJ_uJ ^jj. J J 4_S jjj JJ 1 JJ (jj_3J ö ö J-3J jj. g 3J l£ 4_J 1_3 JJ_9 ^J iS LuJ Lj j û j 4_j 

jj Ljj jj^j j û j l_^J4_£ jLSLujLj 4_J L^jjIjjûJ Löûjj4_jö) ûjjj jjjl IjjIj^jjLjJ ^jjLS 4_J ^4_^ 

. ( 6 j 4 _jj jjj j 4 _aj ûj I j J jûj4_j LjlS 4_S l ^ 3 L1 j_a 3 juj 

JJ JJJ 1 JJJJ 4_J JJJ^JJJJ^. C Lj L)JJ_uJ ^jLSLujL_J ^jjjj jûjLjjûJ jLS IjJJJJ (J û J 4_j J j£Lî û J JJ 4_J 

Lj_j j Ijj ö ö 1 J jjL Lj jl£jj ^jj 3 ■ 33 -? Ljxjjj J lj4_jl_jLujLj ^4_j j4_S4j l^jjj. ^ jjj j j ^LjAjLjjjjj 

^ V 4_J C LjjJ JJJ ^JJ l£jJJ ^J L^ 4_JJ J JJJ (J l— 3 J iS 4_JJ J 1_S 1_J ö J l 3 ‘j L'l 3j ^jj j 4j^. J ^JJuJ I j Ljj 4_j 
JJJ I JJ J (jjjJJJ-uJ ^_j 1_S Lj Lj jjjj I JJ û J I J jjL jjj I J (JJ ÖJ Lj j 4_j . LjjJjAj Lj_jjj J-J ^_j iS Lj Lj Ljjj I JJ Lj 
4 __û_jj 4_£ Jj I jjj4_jî) (j4_j Lj Luj Lj j4_j I J jjL ■ 4_jjj 1 Aj_j ö J4_j ^jLSLujLj ^j Jj I jj_l4__& ^V4 j <jjl_£j 
,4j4__û jLjjL^-ojj 4.S jS^jLjLj 4_j4__ûjS l_jj4_j 4 _£j jj^. cjj4_SûJ ^j4_j j4_j4_J j4jj4jj_ljûû 


(j4_j lj iSjj!) j4_j LjjlfjJ ^V4j . Ljjj I J jjj. ^_j l_S4_j V4 -jjû J j4__j jj ^j jj j Ajj û J jjj_A. û J û j 4_J 4 __û4j 

(j jjj. 4_£ j Aj û j I J jjj. (j öj ö j û Aaj ûj j I j 4j 4_£j jj^. Ljjj£ l_j I Ajj j Ljjj L£j I J jS J L£ Lj Lj 4_S û j 4j l 3 3 .iî) û J 
4j^. j 4__o ^jj 4j l 3 jj. 3 & I J3 jjj. t ^jjj I J I j Ljjj£ ûû 4 4j I j jj (_ 3 jj I j öj 4j j 4_j 4j c 4 _j_j j j_j ^j û j Lj. 
Ljjl£j J ^jf4j 4(jjl_£j Lj_jjj J j Ij 1 3 ^-Sjjl^jA. 4_j4__ojS 4 j4jê (j4_9Lo j4_j 44 _j_j4jIj ^_j 1_$4jj 1j ûj4uj 
l Si. )jja j4_jê4j lAjjjJj4_S ^jLjûj4_j 4_J ûJjLo ^_iluij£jj Lj j-aj ö ö j 4j . Jj^ûJ jj4__û4j 4_J ^jJj^j 
Ljj l£j J 4 û J 4__JJ JJ V J 4j . ^ A 3 J Lû l J J 3 3 J 4ji 4_J J Jj û J Lll-J J J J J 4.JÖ (. £. 3 3 l g J Lj L^ ^JJ 4j (jj 3 3JJJ 

J ûjjj4j j LjlSûJ jii^i 3 û jj JjS ^jjjjû (j4_j Lgjj^. ^4j ^jjj I j 4_£ j4_JÎ) I J jjj. j jj Jjj ûj4j (j4j 

. Lj jjj g j 3 ~\ ljj4j 4j 4jjj (jj I Jj4__LLjû J ^jjIj4_j 4j 
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j-jjaj . Ij_j 1 J ûj ( j 1 643” 1 727) j-jjaj l ^ui n (jA_j V 4j ( ûj4_ljj Ij l i ~\ ^J Aj4_û 4_j) 4__o4_j jû j_j_ujj Lê 

(JJ-JJÎ) (jLujLj J j4jjJA jLujLj 4ÛjLuj1_3 ^_uJ (j4_A_Jj 4_J ^J-J-uJ-J I J J LuJ l_J ^-JJ-J ^ L û 4-_2 j JJJ 4_uj 4_£ j4_J 
^_J û J 4jj J JAû J_J J Jj4_3 (J J L^ jJÎ) l_^ÛJj4_JÖ C J iSûj Luj4_JÎ) J lAjL J ^_JJÛJ jj4_jIjj_uj j_j 4.S jJj£LL£ 

. j j j4Lsjj_uj j i_lj_ö 1 j ^_jISi_3jû4 j j Lj (Tides) jj4 _^> j jj4_a 


û j û j 4 _j ^_j l£ û j j Jj_j_3 4J 4 1 A_j_j j L$j_lj (j 4 _Aj_j_j I J l_Lj Aj 4_jö j 4 _a 4.J j 1 3jg 3 1 J j 4_j (_j 4_j LuIaSj l_JÎ) j 4_J l_5Lj j_j 
J-J-J I J_J J 1) Lû-Jj 1—3 1—3 4 L ^ 3 J L_OJ V 4—3 0_£_J_jL^ . ö J 4_L_J J_J jS û J lAll_^4_j|j4j JO 4_£ J J.J 4_JÊ 1_J J J J I J_uJ 1_J I J 

j jja n . 1 1 j_j j LIlj j 4_lj 4_lj j Lj j_j_s (j Lj L1 L^ ö 4 jaj I.J 7 3 ^ >» ^ 1 1 3 3 o _9- J _3- 3 L -^-U Oj ^ (j L-j Lj LS û J 

4_J 1 Ll 3^J l-fl j4_] J_J_3 L1 l_ 3_3ÛJ C^J_3_LJ (j4_£ûjLû (JJ-A. J (MarS)^Jj^Lû (JÛjLuj4_JÖ j4__uJ 4_jl_^ÛJ L_L_1^4 _JjJ_û 

^4-jjLj^ (Alexander Pope) jû^llAI J4_j 1—3 1—3 J_3_C LuJ (__£ûjj4_JÖ . Ûj4_jL^_3 


ö J 4_J J J_3 I J A J LLj I Aj__J_^_J J 1_J 4J Lll_Ll J J-uJ iS LuJ 1_J J LIlLj J J-uJ 
. ûj4LjJ-J Vlj (J 1—3 J J_û 4__& ! J j£ J_JJ_LJ 4_J ^AJÛ J I J JJA. 


^_a^_j_3j£_jj j4_uj 4_J (j aIj 4_j 4_S4_jLuj_jj 4— Î4_ûjS tLlsLjjj-uj (jL-jLj jaJûJ j L^ Ll I j (j4__jjjj I J 4 __û ö 4 j 4 __uj ^a4J 
4 __û_j_j 4L3jj_û_3 j_j -(jjjûJ 4 _£jj_j4_jö ^_jA.j4__ûjL4_jîi 4_J J-J j J J 4 jl 1 jLlj-3 1-^4 3 3 3 3 lj j j iS û j I j__l_lj 4_j_uj 

I Aj Lû 4_1 1 j j j 3 1— 3 j ^Ljj Laj Lj 4_j jj_û4__û 4_J i û j 4_j V 4-JÎ) j jja 4__î JJla (^_j_j l_gj4_JÎ) ^ j ij4_uj o_^_jjjj jj_û4_jî) 

4_J 4_£ 4-jjj-jj 3 \ lui£ 4__û 4_j û j 4 LLlj û J j j 4_j û j 4_j V 4_JÎ) j j j 4_î 4_L1 j_û 4_jö j jL Luj 1_3 (j û j_j j^ 4_j c j_j ö 4 û J 

^AJALuLLJ J û J 4_AJ jfLj_J_9 1_J (jj^-uJÛJ J Lj-J jS û J JJJA (_5“ 1 >-3 LgL4_JÖ J_3 4__û_3_3 ^AAJJJ ^_3 L^ û J J J_3_uJ (J 6 J û J û J 

j-ujûj 4_j 4_aj Lû j 4_9 ^4_j L5Î û j 4_l jaj_ûjS lJ^ûj (^_S 4a 4_j_uj j ûj ûj_1_l£4_j V 4_J . Lj_j j£_j j_j ^_uj û aIl-lj Lj 

4_j 4_jî) û j 4.S 4_a_j Lû j 4_j j Lj 3 LS û j 4Lj jaj. û j £ 4_> ^-jAjûjaj 1_jL4_j 4_j 4_û4_j 4_£_j j_a 4_ljL (_A_uJ J J-uJ ^LL 

j4_JÎ) ^_3jS (JjAJ J_3 (Jj4_ljAJ_ûjS ^ 4_S 4_A_J Lû J 4_9 j4_^4_J Ll_JJ^_J Ij ^__LJA_J_uJ_J_ 3 4_Ji4_J j4__uj 4L Lj_JJ_3 I JJ 1_1 


(.333 ö ö (Jj ö J 


4_J J l£ 4__9 J J_uJ 4__Î_J 4 Q 4-£_J_J 4_J l_J (_AjuJ J J-uJ ^LL " ^_ÛJ_U 4_J L1 û J 1—3 4__uJ J Lû 4_1 l_jj_3 J J_û (^ALuJJ 4 _aaj 
4 4_j J J-û—3 J—3 . L1 Lö û J I AJ 1—3 JAJ 4_J JAAJJ 4_£ ö jj-Lû ö J 4_J J J J 4_S û J 1 3 AJ-3 4 û J J J j£ (J l_J_uJ 1—J ^__3 J_3 J J 

4_J (j4_£ûjaj (JjaJLj ^_^4_jjS jj_û4_jö (j4_j_ujj c(John W. Oarroll) (JjjlS jaJaûJ jja L)jj-uj4__Î_j 4__9 
k 3 I 3 Lû 4_î (J 1_3 4_S û JAJ (J LS ö 235 ” 4 3 3 û j_j_j I jj_j 4_j jS j j_û 4_JÎ) (_£ 4_j_uj j (J 4_S 4_J £>j_j_û 4_£ (J_j Lû (_S 4_j 

4_J (^— Lj jj-î 1—3 (J J^ 4^ (__j_j_î ÛJ J 1 A 3J I Al 1 g J 4_î (J 1 û 3 *3 3 3 ö J 4_j J J^_3_9 1_J 4_J (J û J 4_J . J j£ J J J I J 4_J û J_J_Û 4_£ 

1 3 -ul 3 & 4__û-J-J ^ V 4—3 . L 3 3 3 1.1 ^_3 J JA J_lSj 4__û JAJ L_3_lJ A J J J (j j£_ uJ û J 4 4 3 3 3 ^_J J J_3 (Ja Lû 4_J (J û JAJ 

.Ljjjll_j|j Luj 1_3 4-j 4__û4_j 4 aj_j j4_jÎ) 4 Ll (jl— 3 Ljj_3ûJ 4__û4_j Llj jj ^ Î4 a 3 (jLûj_j 4_ja1 j 1_a£4_j4 a Î4_j 
û J-J-û 4_£ (. ^ 3 î 3 Lû 4_J (J 1_J 4_£ û JAJ (J iS û 235 ” 4 3 3 û J_A_3 !jJ_J 4_J jj J3“° 4_JÎ) (J 4 "3 xxJJ û J û jIaS 4-J V 4_J 

^_$4_J JA (JAJ I J— 3 û 4 ^aSjjLI (jl_jj_3_9 (jûjl— 3JÛ4 (j4_j Lilo j4_j (^_J_3 4_j . Ljj_j Lj-jjjJ-uO (jLujl—3 Ljj jS û J 
(j6j 4 *3 3 q4_j (j jJÎ) 4_j I J4J1_L j4_Î cLlL^ûJ 4_Jo4_^ j_jLjj ^ ‘3 a 3 6 Lj (j4_^ûjaj ^j-j 235 ^-ûjajIjja 
Ll4_jl_j4_j ) 4 3 3 3 (jLjjjj-j 4 '3 j'i4_A j4J (jj£ jjj 1 3 *3 î A (j-jjljjû4 Ijûj-U cLl V 3 j ö ö i ^Jl ûj4_ja£jjL 1 
4_j I j I j 1 3 4_j4_jLj ^4_j (! L1L£_j LaujjjJ 4_j|j4j (__S4_j4j|j Ljjj4_j_j o_SjS4_j j4_S4_j 4_j I j_L jjj ^-S4_j Lj Aj Lj 
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L_S 4 J (J 1_S LuJ L_J (J J J J 4 J_J jS_J J ifjlixuS LuJ Lj ö J 


(j4_jlLlLj j4_j Lj_lj Lj ijûJûJ 


■ ^ 4_J_Î U 3 J Lj^. ^3 ^U -3 C5 - 3 ^ Luj 3 


û LuJ LuJ 


4_J ÖJ Ij_J_uj4_J J Lj J_j4jj4_S ^g_S 4_J LuJ 1_J 4_î L_S__3-uj4_J 


{ (j-i-9 û Ji} J J J J_3 I J_J ö ö J I J A_J . (J_3 J j-j J û J I J 4_j l S \ \ ) l_OJ Lû 4 ^—LlujS A_J Lll_uj J J-uJ ^_3 1_S LuJ Lj I Jl— 3 J_J ^g_J-uJ_J I J 4_î 
jA_$4_j j_jj jljl a 1 4_uj_j öj 4_j Jj £_L9 Lj 4_j ^_j j I j Ljj^. ^_j4_j LIij-jûJ ^V4_j . jj { ^_i_i_j j^9 4_j} ^_j 4_£_j jj 4_j j Lj 
j-j-jljûJ 4 __oAj A_jjj_û_j j-j 4 jj ^j4_û uSLi4j4_jî) ^_j_j 3 (jV Lj_j-jA_j jj_ljI1L1S ^_S4_j 4j-j-Lj4_j 

4_î J l£ 4_j 4_J L-A-J-J 1-S Lj 4_J_J 1_J 4_J 4 Lll 3 3 I û J 4__uJ A_J J Lj_ 3 J 1_S_3 I J J_J Lll 3 3 ö ö J_3 J_LJ ^_J 1_S LuJ Lj I J 4_S J J_J 4_Ê 4_J 

^g_jl_Sl_ujl_J 4 _û_ 3_3 l 3 jjd 1 & JjJ A-J ö J— 1 a J. û 4_J .Ûj4_J_3_3ÛJ L 5v... 3J_3 ^g-_lS l_jj JJ ^g-J I J-JJ^. 4_] J l—LJ LS4-J-J |j_JL I 44_îjJ^. 

4-S L_S_J_J LuJ J_J 1_J J<u& J_J JjjLj JJJ ^-Sj-Jûj-Jj 4_J ^4_S (jV jIjA_J 4_S-JJJ^. û J 4 3 3 1 3 & ö ö LuJ l_J L_S ö J J_JJ_J_3 

■ OrL) - ^ ^ ^ 4 j ^°J 3 ^ -uj ^ -3 3 4 OJ U -3 - 0 ^ --3 j j j j S l_j j j j ^_j Ij-j. ~\ 4_J j 1 _S 4_lj I j_jlj^. t j 1 _S 4_j 4_j 

: jûJû JlÎ 4_JÖ j4_uJ jl_J_uJJ_3 j-'-'J 4 4_3 I Aj 1_S LuJ l_3 ^g_J I J 4 J-J Lû J 4_9 J_Jj4_î L 3xl)JJ_uJ j4_S4_J 

? 4_J_JJ^. J LS LuJ Lj (J ö J Lj^. J 4_uJ . 1 
? û j_LJi-C j_û l_Sûj 4 4_j4_jö ^_jjj_j Luj Lj j_j (jLuj )l_ujl_jl_j ^-j^.j4_ojj4_jîi Lj Lj .2 
?4_j4_jî) j l_j_j j j_j j_lS_û j_û jLujLj 4_Î4_ûj_S l_S 4_j L_3_j4_j 4 _j LjLj .3 

ö j 4_j Luj l_j I J jjj. j j 1_S4_9 jj_uj4_Î_j 4_9 4jl_Sl_jlj j4_jV4J j I j_j_uj jj 4j4_j^.4_j 4_j 1 S \ 3 j-j ûjLj-ujj-j ^4_j 

^-ûVûj .ûj4_jûjljJ ^_j_jj_3_uj_3 J I j_j ^_S 4_j û j-j-uj 4_j j Lj_uj j_3 ^4_S4_j ^_ûVûj . 4 j I jS j4_uj 4_J jl_j4_ujj9 
j 4_î 4_^s 4_j j Lj^.4_û 4_JÖ 4-J . (j I 4 jjj. (jj 1_S jLS L uj Lj 4_S jj j_j 6 j 4_j — j_j j_lj j Ljj 1_S_3 4 4 j_j_Î_j_Î La 4 j 4_J_lj_S 
^g_i_L_iS l_S 4 j 4_j Lû 4_î 4 S . j_3 j_j_j I 4 I 4 jjL. j 4_j 4_j Lj_ûj j j-uj ^_j 1_S Luj Lj ^_j L_lS 4.S 1 1 l_j j ö 4 4_j 4 _uj L j-j_j 
^-û'Îûj j-J I 4 j_k ^_j LljJÎ) j 1_S 4_j . j_jjjj.4_j ö 4 I 4 jjj. 4_j I 4 jjl l5 _j4_Lj_lj (_S_Î4_Ll i_S_j 4_j 4 _jÎ) jjS jş \} * 3 3 >3 

jj_j 4 j i4 -L 3 I 4 jjS. 4 û j_j j4_a4_j 4_jj_j .jj ^ S j S 4_j 4 _j 4_j4_S4_jj_j_lg_j (jjjSjJLj l_j_j4_j j1_j_ujj_3 ^4_S4_j 
( j LS 4 jj j. C j-û LjLj .Lj-J_3 4 4 Lj-uj j j 4 I4 _û4jj4 (JjLj-ujj-î 4_J l_S_j_3 I j_j 4_j i ö j 4_j Lû j Lj_uj j_3 ^4_S4_j ^-ûVöj 

?4_j4_jÎ) (jLj_jjj_j jLSLujLj 4_î j444_j 


(_Sûj 4 j_j_uj_j j 4_j j jjjil_94_j . 4 _j 4_JÖ jLjjjj J ' J t 1 ^ ^4jj 4 (j j Lij-J j_3 ^-ûVûj (J4jLjj44 jLSIjjj-lj 
. 4_J_J_J ^_JJJ_J jLSLujLj J_J { 1 3 jud L1 jud 3 l} JÛ44_J 4-J I J jLjjÛjLj 4jjS jS ^_J I J 4_uJ J J_J (J_3 j_j j I 4 J Lj 

Lj_ujjj4 ^LISLujLj l_j_j4_j 4_j 1 4 jjj. j4_j (jV Lj_j_j4_jî) ^ 3 lj ^_j-j-j ^_j_j_j I jjjj (—SjlS 4_j j4_S4_j ^Sf4_j 

j_j — Lj_jjS_j__i_î (_g l 3 3 (_£ljl4 ö j I j_j jj_3j_j (_j4_S_jj 4_î ^£jSû4 I 4_u1j-j 1_S (jL_û4_JÎ5 4_J 4 j j 4jS 

ûj1_jjj 4 (j Lj c4_Î4_j4_j jjj ^g— 3-î Luj 4 S j 4 _j j l_j_Lg_j_j 1_1 jS t(jl_S4_ûj4 4_j.j_ujjjl.4_j ^_j j I 4 j j_j 

^_jjj_^.j_j (j4_j Ij4 a j— 3 4_j . I 4 S_j_j_û jJ jj j l_S 4 __i_ 3 j Lj jl_j 4 j (Croquet)LjjSjjS (jjLj cj 4 j 4 _j 4 jSj j S j j. 

4_j jLSLujLj Lj_3_3 1 j_3 ö 4 I 4 jjI 4 4j4_j4_S4 4 j_i_j Ij j LS 4_j L_lj_uj_j jS (_£jj_û 4_JÖ (j4_S_jj_j c 4 j 4_j j 1_S_3 4 
4j-J. J C J-û 4_î (JJ_LJ L_S 4-J 4 J Ij^. J 4_uJ Sûj (J_j J_3_3 Lj4_jl_j4_j . (__L_3__L_LJ_uJ 4 J I J 4jj J. C J-û ^_J_uJ 4_J 4_Û 
^g— 3 4 j S L j. 3 S (jjjft 3 Lh 3 (jjS 4 4 (j LS^j Luj4_jÊ (j4_S_ljjl jj_3 I j (J I j j_3 (jjj_LJ . 4 j 4 4 jS 4 4 

4_î jl4V j - J j j “ : ^ J .jj J : . ..j |j ' ûjûj_3 ^j^-jV^L] lS4_j ûj A 
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4_j \/s.\ (jlj4»S4-o LSLj . <’\\ ) ö 4 ^Ljj (jlj4_lljV ^4 _j LjLS ^g-J i j j_jj 4_i \ " 4_a t^-Sûjûjjj 

^£-jjLj^. Lli i I 4 jjL 4— : ij-j .ûjûjûJ A i i jjjL (_£4_Î4__ojS 4j j Lj ûj4J_ljj4_j jj^. J^jjj 4_Söj Luj4__& 

t û j 4_j LS-j-J (_j jjL >_S û j j LS û j û j-j j j-j 


L S 1JJJ j4-S4_3 4_JÛjIj 44_3 ^g-îLuJÛjLS ( ^g—LJ Lo-uj Lj (J J_3_0 J_3 L£ ^g_3 Jj£_l4_û JJ—3 I J (_£j û J 1—3 J*Lj 

Pierre Simon de )jj!>LjV jj jjjSjLo J J_û_3 LuJ“ J_3_3_J J L^.4_o4_JÎ) 4_J . J l_S4_J_Jj4_$_3 

c4_J_LjlS J û J-3 -uJ 4_J jL£4_j1jV Lj jiLj 4 4 4Ûj1j-ujLj JjjIILjV 4—3 ^g_3_3jj^ 4_J ( 1 749 _ 1 827)(l—3pl3Ce 

4_jj_j .ûj4_j_3ûJ û j Lj j j 4 l4_ll_S4_Sj6j 4_1 tjj 4_S4_]4_S *_S4 _jj4_uj4J j LSûj Luj4_jî) jûj 4_3 i 1 3 4_J 

J J JJ2k 1 4_3_3 4_J J J J J J 4-S LL-g 3 3 1_J J û J 4_J 4_J_3_3 _û 4_J 4 û J 4-j Lk. û 4 L S 3 J J JjL 4-S 4_ûL_uJ_3_uJ 4—3 û J_3-uJ_û 4_j 

■ 1-1 3JJAJ4 g -A 3 J Jjj. i_S4_J 1 4jjj. ÛJj4jS4_j ^g_3_uJ_3 J_3_3 4 û J JJ J 1—3 J û 4 


ij I j (jj Luj_ujj j_uj_3 ûj Ul (jj Ljjj ^g_j_jj 4 û 4 ûj 4_j ^g_j 4_j jS 4_j 4 _uj 4_S j 4_j o^V 


4J j4_S4_j .ûjlj ^ 

^g_S4_jl_ujl_J 4_Î4__ojS (JJ_& 3 (^j^jlj^j *Lj Lj-ÎJ^ûJ Lj_3 J_3 1 JJ (JJj4j4_S ^_Lj J 1 Jj 1 jS_3j 1— 3 J ^g-S-l 3 LS 

J_3 L_Sj J_3 Lj^. <L 3 1 J J J ÖJJ J C J-û ^Jj4_S4_J 4_o4_J . Lj_J jS_3 ^Jjl—jJ 4-S û J J J JJ I J J û Aj_J_J Lj 4ûjûjlj4_j 

> j..' ij 6 ( rl RtR rm i n i s m ) ^ ; 4 . û j 4_jj_ljJÎ) lj 1 J jjj. 

^_jl_S4_S4jjS 4J 4 _SLlS 4_3 4_o4j 1 JL_3__LJ_UJ I J 4j . 4 J J 4 jS (j4j4_OJJ_9 JjjllLjV 4-S 4^4jj4 JjLj-uJJjJ J_J 4_J_3J_3 
. 4_S_L_J jS ^g_3 4 jS_uJ 1—3 4_J_3 _lS ^ 4_J ^g_3 I J-J J 4 4—3 4—3 4-1 l_L_3-uJ_l_J J_3 J 4_1 (. S 3 S 4—3 Lû û J J 4__& ££j_3 ^g-J-uJ-l 1 J 


L5TT - 


JI J 


: Luj Lj 


û J J 4_J 4_S c‘j 3 3 Lll-uJ 1 J L S 3 3 1_S Lj_J 4_j J 4_S 4-3 4 3 3 3 ^ \ 3 .uJ 3 1 J (J LuJ 1-3 

4—î ( Nepoleon ) jj_i_i_ 3 Li 44_o4 _ 3 jj_jLjj ^_j_i_ujLi j_j .Ljij4_i jûj_lj ^.j-ujûj (Superneturel) l_i_Ljjj-uj 

. Ûj4LjÛj) 4 ^g-ûj/ûj JjJ^LjV . Ûj4_j 4_1_3J ^4—3 J ÖJJ J.J 1 J_2l JJ-3 4_J_3 Jjj. û J I J Jjj. (JJJ^. ÛJ_3_uJJ_3 ^g-uJ^LjV 

ÛJJ_j4_1 ( Hypothesis) 4— l4_l Lû_JjS j4_J ^-J-uJ-JJ-U 4J_3j4_J 


4 1 Aj l_S4_l4_j J lLöJJ-û J 1 J_3_J 4_î 4 — j4_jê L S 3 1 J 1-S j lSjûi I j4_1jj4j4_S ^4_j jLl 4_J lL9jj_o jûj4_j 1_S j4_Î 

4_J_3_3 J l—LJ J V JjJ 4_S J J J ■ Lj 3 3 L LuJ 1 J JjJ_ 3_9 J J_û J_J ^g_3_3_uJ_3 1 J ^g_û J_3__3__3_û J_3_J_3 4 JJ û J-3_uJ J Lû 4_JÎ) 4_J L 3 3 3 4 4 
^^4—3 LjLSû J 1 4j 1_S 4_J_J 1_J J-3-9 4_uJ_3_uJJJ_ 3 j4-uJ 4—3 ^g_J 1 J û J__3 Lû J 4-9 ^g_L_3_uJ_3 1 J ^_0 JJ_J_J_0 J_J_J_J 4 4_S jûj4_î 
Luj-jj lL9jj_o jlj4_ 3 (j Ij4_j 4_S_j jj^. lL9jj_o ^_j 1_S 4_j j 4_S j-ujJ 4_jî) 4_î j4_S_i (_£j4 44_ j 4_jûj4_Î jl_ij4_j^. 

. 4_j4_JÖ 4 I j L1 


3 1 g J ^ J lL9jj_û (JJ_L_J J 1 J_3_3 4_J Aj Lû_Î4_uJ i 4 J û 4 1 J 1—3 ^g_J-uJ_JJ 4_J J_3 J S*3 juJ 4 4 ^g-J-uJ 4— 3 4_J> 4_J Lj J 1_S_J J 
lL9JJ_û tj4— 3 ^g_J_LJ 1 J J_l_3 ^g_3_3 4—3 . j4_S Ll 1—3J_3_9 ^—3 1_S LuJ 1— 3 JJJ_3_J jlj4_J J 4_j4_JÖ 3 J 1 J 1 3 1 4 1_3 J_J_9 

S LLuj , e 3 Luj Lj , , J. S_jLl_luj Lo 4_î 4 S ^ jLS4_Lo4J cjLjlS j jjj 4— î i4_jj4_j j j 4 


jLlS ^V4j 


‘(Jfe - 1 J - 3 


4 j4^ j j° c 


jjSûj jJ j_i j-i-9 j (enetomy) ^g_jj lS_jj_j 4_î ^jj4_j^. jjj LjjLS_ij .4 _j_lj jLS4_j_lj_uj_iIj i_ujL_ i ^g_j4_ji_j 
JJ J-î LS 3 t- 3 J- 3 J 4_î t û j 6 j j_u j j 4 I , S L’i 3 o ^ 3 u I j û j Ll 4— î ^_L1 _lSj j j. 3 ^g_S_3_û 1 4_1 4 _j Lj 4_1 Ll 4_j 


^_luj4_j4_û IlûjjJ . ûj Ij 4 j4_uj4_i (jji_j_j c4_j_i_j i jj jiL >. 3**14 4 4_j ^-ujjjjûjLj^. (j4_a4_ujj4_s dGtGrminism ~ 

( jLSû jjS JÛJ ) . ^j'Lu ‘1 Ij L 5 -lj 4 _j_Lj 4 _jx J jjjS 4 4 ^^Lj t 4 jj'iuij Ij ^g-aSjjL 


jjLfjr 3 
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j4_uj 4_Î ^g_j LjS (_£ûj4_j j_j lS4 \ iojjS lSûj (PinG3l Q 1 3 Pl d ) ^g — 3 j 4-jj 4 1 juj 


. û J l_J Lj J (J û J L^. J 4_uJ 4 (J_J û û LIluJ J J J 4-Û-J-J ^_J iS û J 4-j J jS J_1_J J j_o I J û J jJ J 4_1 



(Jj15o4A 4J IûûjjI Jj 4£ aJJJöû (jlj (j-û 
c ." \\) jjLjj jj j CIujûû IAaûjj^ 


^_j Aj<4_uj4_Jj4_S (j4_j 4o4_û j Lo J 1 j Lj ^ Luj-jj 4_û_lj j4_u4_j ?4_j4_û jLjjIjLj ^ Luj_jj lS_Î4-S. LjLj 

j Lj J I j Lj Luj-jj Lj jliS 4_j j L j j-Luj t J J 4 -uj (_£ û j j 4j Lj Lj ? 4_j I Ju jS 4_J j 1 _j_3 4 jS V Lj j jlS 4 li û j J 

I 3_j 4_j Lj I_j ? 4_j I Ji 3 ij-uj-j I j (j Lj Lj j 6 j j yj I j_^. 4J j 4 3 lSj Lo jj jj 4_j Lo 4_j jj Lj_ 9 û j j Lj ? 4_j 4_ö 

4_j4_îö (j j_j ? 4_j 1 3 4 £Ö j iS û j ö ö JJ-uJ 1 _j_j4Lj j Lj 4-j4_jê jLjjIjLj ^ Luj-jj j iS 4 _j_j 4_j L_L Aj 4-j^. 4_o j_j_j LSj j_j 

4 \ i-uj — 3 (jLj Ljj jS û J jj-o 4_1 uj 4L9 t—S_i_3 1_S c j_j4_(î) (jjljL-i ^_j_uj_jj j j_j Li_o 4_L ûj4_j_j4_S_j j-J-J 4 _o_j_j 
4_ojS j4_j (jûjlojûJ j4_j ^V4_j c^—ljjJûJ jLû_jLS4_1Lo (j4_94_j4L9 lSjj_jjjl4_j l_S_j_j lS ^_j4_j4-JÖ 

Caenorhabditis ) js Kji j j jxLLjIajj^ j o ^SLijiiS<u ^Jj-i 4J jû(Round Worm^^JjjJ 
j_iSj4 _& 4 o4_û (jju ? û j 1 jS Lj-uj j j j 4 _j L_L 959 4j i_j_j4Lj 4_jûjLuj ^ S j j 0 j 4J j j_i j û (eleQans 


^_i_j 4_j . (jljjLj4_uj j jjj Lj j4_i 4_ jj_i_i j4_j l_Sûj ^_jjûj-i_9 ^Lj ^gS 4 _j Lj jliS 4 _j 4_S û j 4_j l_S 4_j j_i_j 

LiLj L1i_JJ_ 3J_3 û J-Î4-JÎ) (. S 1 3 J J I J JjL ûjjj^. ^ 4_jLjjIlS4_J ^4_J 4 1 1 3 J Lj J l 1 Lu 1 A) (J l_S û J 4_j J jS_J_9 1_J J_J_3 I J J 

j^4j (j4_jj4_JÎ5 LjLj iLIijj4-Sû J I JjIiLjLj ^ SjliLIi (jljJ 4_j jLj j S L' a ^ ^_ol_S tojljjL ^_j Jj I Jj_L4_j 

? Lj_jj_j_j j l_j J I j Lj ^ Luj-jj 4_j j jS û J 4_j Lj jIlS 4_j 


cj-jûJûJ ^g-o l j4_j 4-S (j4_j LiLIi j4_J 4 _j4-jÎ) j LoL Jj !j_i_Î4-jö ^g-iLo 4 aSj j_j4_SûJ L*un4-& Ji4-ja.j4-JÖ 
LjljûJ j Lu1j_3 Ij ^g__i_j I j j ö j û 4_j_jj ^g__i_uj_i I j (^g_j 1_S 4_SJ j_3 4j (j4_c l_j_j j4-uj 4-J jLo_jLS4 LL-u i4S 1 3 ^^4-j 
. 4_J l 3 O 3 S J 1_JJ_3_9 ^ISLujLj (^g_ 3_3 4_J (J iSûj Luj4-JÎ) (JÛJÛJ-JJ lSûJj4-JÎ) (J 1_S 4 1 3 .3 I J J û J <3 4-j-3 J 4-_uJ_J_ujjj_J 

û J 4_J LS û J Lll_uJ I J-uJ_3 4— o4_J (Neuroscience)! Jj Lo ö J4 li j-j 4_& (^g 3_uJ_3 I J 4_J (J iS û J 4_j J jS_l_9 1_J (J_Jj_3Ûjl_J 

<_S4_j Lj iS û û (_JJ 1_J J 4 O 3 3 ^g-J iS ÛJ Lj_9 ÛJ 4-Lj_ 3 J 4_J i Lj iS û Jj lS LIluJ. j I J (^g_J IS LuJ 1_J (^g_ 1_3 4_J (J 1 Q S jjj 3 û 4_S 

.(jûclj (^g_i_3 LujLj (agency ) ^g_jiS4_uLiiji_j (j4_ji_jLoj4_9 j4_j 


)û (A i <\ <S4_3 (54S4_j_3 Ij_ij j 4_si_i4Lj ^S_i_ojS ûjjj^. t(j*;j_3j4L ^_uj_ 3_3 i j_ij413_i_uj jj_lLj Caenorhabditis eleçjans - 

((jSû jjS jûj 
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4 û j iui\ ijû J û j IjS j-J (j 1— jud i o ^_jj A_Sj4jj_uj4_j 4_S (JjjjjL4_1 ££a14_jî) j4_uj4_J û j 4_1_j_Î jS_j_Î 4_jjj_û_j j_j 
4J Ûj4_j^. j4_j £jj_j I j_j û 4 Lj 1 _£ j l_SÖ tj4_S 6 j4_j 4 \ 3 (j l iS Jl i û û j 4 __lj Lj û j l_£ cSUJU^ - " 3 lS^—^-U Lj_jj_SûJ 
^LLuj4_j4__û 4_j cIIijl IljJj-^. j ^-ILSûjJjJ (jLj ^_1 1_S 4_j^. U t^_l lS4 "ujûJ (jj4_j j_j LjJjij LLxxijj J 1 LLkljjjk4__j 
LujLj ^_j_j 4_j (j Lû_j lS û j l_j_9 û j jj_o4_jÎ5 l£^jI£ 4_j4_jö jIjLj ^ Luj-jj 4U (J_j4_£_j jûjLj 4__ujjjI9 . q Jj^A xl *9 
^_Sj_1__j_uj Lû 4_J j_j Lj j 4 _û-lj j l jk jul ij 4_j_j J Ijî) ö j 4_j j_j . (jj j J û 4 1 1 4_j (j IS 4 __lj Lj j_j_9 

■ ^ ' j Jl-Jl ~n 3 4 ^aJÎ) û j 4_J (jj û 4 1 j Lj j 4_j (j _a û 4 


(JJ 1_J J LIlL) J J-uJ ^_J iS LuJ 1_J __LJ 4_J L_lU 1—9 i_U û J 4 <L9 J J_û (J J 1 -Jl 9 û J 4_S J_LJ 1 J û J 4_J (J 1 J J 1 3 1 l _S 4_J 

4_J 4_j 1 j Lj_9 ûj ^4_j fejSûû (J_l_lJ_3 (J_lj 1 j_j û 4 lUjjjJ 4_J j_j ^_S_j_û 1_j^_j 4_j j 4_j lUûj 1_JÖûjj4_jö LIljj^ûJ 

U ^jS 3 MJ ^ xxî LJ 1 J ÛJ û Jj^ 4_J ^ V 4_J 4 (J_J^)£_J (JJ l_J J J 1 J l 3 (_3J 1 J-1 JUJ 1_JÖ û JJJ^.4_J J ÛJ ûjjj Lj (j4_S_Jj 

4_J 4UJ j_j 4_j (j j_jJ_j j_j (j j_jJ_j j_j (j 1 j 1 j 4_& j_j ^_j Lj û j 4 __uj ^_c l_j jl9 4 _j_uj_j j_lj 4_j j j_û_j j_j . 4__l_lj (j_U_o j_û 
j1_£__Luj (j lU 4 ui 3 S j l_fl L1 l_lj û 4 (Jj4_j lU_]j_j4_j j4_j (j û j I Aj 4_j 4_j l_^ûjj4_JÖ 4 ^jjû I j_j 1 X9 jj_û (j4_ILuj4_j^. j 1_1 
lU_JJJ_J JJJ-uJ ^ \ q4-j ^_J 1_S 4_J (Jjj4_û4_J 4 Ljl_JÛ4 Lj iS L S. 3 1 LuJ (J J 3 \ \ 1 Aj4_j^. (j4_S_Jj_J 4_£ (J_JJ^_J 


^-J J 1 û J^ 4L_!9jJ_û (J J 1_J_9 û J ^g-J 4jS 3 3 J-J. 3 ,u.i LJ J_J 1_JJ_J_9 ^_J 1_S 4__LJ 4 11^11 LuJ 1_J 4_J (J_J jS J ûjS-î 4_S 4_S_JJJ^. 

ij U ^-jjj-lj i j Lj j_j _9 4 _j . (jjj^ûjjû j l_S_î 4 _S (Effective theory)ijiS ^_jjj_lj 4 _j a ^ n tA n i 

4 L$ j 1-j. ^ û Jj LS 4 _j j 1 j_j_lj ^_S 4_j û Jj L_j J ^_j l_j_Lg_û 4 _jî) j 4_j j_j (j û û jUUuj û J ö >j_j. ^j 1 jj^. j4_J 4_j_lj_jj_j 

(Jjl£_J_uJ ^_J Jj J 4_J (J_J_J 1 J.J 1_1 4__Û_J_J 4_jjJ_û_J J_J . Lj_J j£_J (J 1_S 4_J_jU û J 4__uJ 4_uJ__Lj_J J J_3 (j4_!9jj_uj (JÛj4_!l_LJ 
ö j 4_j Jj S, xi'i i S (jj_ui c£J-& 4_j ^-jjûj ^_j U 4__û j_j 4_j (J4_S4_J <_U_luj4_£ ^_uj4_Î ^j1_S4_ûjj4_j ^.SjlJjLS 
j 4_S4_uj4_S (j 1 j_lj ^g-j 4 j S Ûi i S (^jj-jJÖ (J_lj 1 j_j û 4 ^_iS«julS I j_3 ^U-lj-uj 4_j 4__û jj_û4_jÎ) j_j ^V4_j . (J_j4_£_j 
4_!9jj_uj 4U4_!9jj_û (jjlj4_j ^ LLuj j Lj U S û j t^4_S (j4_j 1 j_j_3 <_U_ja14_jî) 4_J (j_jjSj ûj^J4_S 4_j ^_jjûj 

■ 

4_ûj_j4_j j 4_S_îj_j4_j (j j l_j_9 û j ^_Jjj_3_jj-^ 4 (J_j4_£_j 4_j LuIjU j Lö j4_j (jj l S 3 (j_j_jlj_jl_j ûj_j-uj (jl_û4_jÊ4_j 
jjû Aljj 4__jj4_S 1 3 û iS L£j_3 jS û 4 ^-jlj IjLS ^_S 4 _j_j j j_j_j 4_j Lû j_lj 1 j_j 4__û__lj ^V^Lj .(j4_Sû4 (jLSûjjJLj 
j l_j_9 û j I Al l£ 4 __lj l i û iS 4_S__lJ j l£ 4_J (j jj^. (j l£ 4 __û j_j 4_j j 4_SJ j_j 4_j 1_S û J û j 4 _j (_j 4_!9 j j-uj ^ j ui Lj 4_j 

4 û 3 3 1 a! 9 j j_û ^_j 4_J Lj^. 4_J . Lj 3 3 4_jö û j 4_1 1_S 4 S 1 1 j l£ ^_j j û 4 j j j 4 __uj 4_j (j Lû_Sj j 1_S (j û j 4 _!l_lj 
4 S l4_S (J_ U J 4 û 3 3 .Ljl_Sû4 (J J 1_J J (J Lû_J 1_S û J Lj_9 û J 4_S (Jj4_S_J jl_S_J_uJ 4_j Lu!l_lS J 1_JÖ j4_J (J-JLJ 1 JJ l_j 
j i_j_uj_j j j 4__uj 4_1 û j 4_j_j_î j AjJ . j<A_sî) J J_J J 1 J 1_3 ^ LuJ-J J I Aj J 4__1 4_S 1 J 1_S ^jS 4_J_3 J J_3_3 4_J (JJ JU û û J û J 

.( PsycholoQy) (^_j-uj i_j_jjjj û 4 3 _uj_j 1 j 4 _j 4333 3 jj ll 3304 ll-ujjjj ûjjj 4 _j 4 .S (JûjLL 9 ûj j 4 _j 




J 4 -J (j 4 _S 4 _J 4 J I J 1 _J 3 _uJJ J S û 4 -J^. ^_J_J ‘Lj JJ (J I J lS ^_S 4 _J_J J J_ 3 _J 4 _J 4 3 3 3 1 J -3 (JJ_ 3 _J J J J _3 1—3 ^ 

(j LjLlj j-J-uj Lj (Jûj4_j j_j 4_j 1 Ajs û û j 4_j 4_J ^_j j 1 J jS (j j jj^. 4_j j jl^. (j4_S_jj 4 S 3 l4_û jS l_!9jj_û 4_S (_jûj 4_j4_j 
1 Aj 1_S û j l_j_9 û j 3 i_j— Luj lj 4_1 (jj^. Ll û J-LJ ^-S 4_j û jj-uj 4_j I_j-j4_j 4_j 1 j 1_S 4 _j_jjj_lj ^4_j . LIljjj j_jJ4_jÎ) 

(j4 1 3 3 j4__uj4_Î J (J_J_J_3 4_j 1 JJ J LjlS (j4__ IJJJ (jLSûjLjj_J (J_3_1_3_3Û4 L_S û J 4_S_JJJ^. ÛJJ-J j JJ J 4_S J 4__uJ 
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ûjiLj4_j4_J j_3 jjjJLj 4_^. j J Lj ^4_j jj \ \ )ö û 4_j4_o4_j _j4_jê 4j_jj.SûJ Lj-lj 4_j4_û jj l S jluj 

. 4_j4_ê j 4 _j_j j j Lj 


jj 3 ^ L£ J J-û jj Lj_9 û J J U J J 4 J 4_S ^-uJ J J_J û J L^. J 4_j Lj LuJ Ij J 4-J Ll 1 1 û û J L_û_LJ J L_LuJ J_J (J-Ju 
L_LujjjJ ^_jjjJj4_S I J jjL û n Ûj4_j i ^l4_S4_j (j j Lj_uj j_j j_j Lj 4_S 4__o V û j j4_j4_j . (j_j Lj Lj _jJj j4_SûJ 
? LIlj jj j-J-J 4_jÖ (jLSLujLj ûjjj4_jÎ) (j4_jjj|jl_j j4_j I J jjl LjLj L^jSûJ Lj4_jl4_j û j Lluo j_j ^l4_j 4 û j j J jS 
4_J jûJ4_j j j_j I j (jLjjûjLj (EînStSin) (jj LluLlj Lî joujjljJ 4<JjjLS_jJ (J4_S 4_J jj_j^L94_jj j Lujjj4_j 
4_£ (J LuJJ J Lj_3 4_J 4_£_J JJ^. 4 4__ 3 JJ (JJ 4__Û 4_J 4 6 J JJ 4_JÖ (J LlJ J J_J t_J_uJ J J- uJ ^_J l£ 4_J_J_uJ_J_JJ_J 4 ^_LJ_uJJ J I JLj_j 

(jjjj4_J (j 1_S 4 _j_lj_uj j j-uj LujLj ^_S4_J4_j^.ûj 4_j jLjjûjLj I Aj_jLS4__J1jjjû J (J4_j4_J j_j_ujjj4_j . (j-J ^_jS_jjj_Î 
L^jj Ijj (jûj4_j ^_j (DGriVG) (jjj-uj Lj I J £5 jS û J 4 _jLjLujLj j4_j jjjIj-jLljj .jj_j4_jö û j 4_j_i£_j j jJ 

LJ_uJ I î4_l 


? Lj l_£ û J J 1_J_9 û J (J JJ^. jj-uj J J-uJ 


jLj_9ûj jjj^. jLSLuj_jj j_j (j Lljj^. 4_S_Lû iS3-& 3 (jLS4_j4_j 4.S jj_jûj4_j j4_uj4_J J-îJJJ 3 LujjjJ9 

Luj Lj 4_! jjj j-Luj_jj4_j (Jûj4_j (j jJÖ 4_j jj_j 4_û4_j ? j_j j_jl. jLjjjL 4_jLjLujjj ^l4_j Lj_j_jûj4_j j4_uj4_J Lj 
j Llj l_S4_j Jlj LûJ4_uj I aS_lj 4__î L^. jj_û4_jö 4_J . jjjj^.ûJjûJ 4_Î4_& LjLS j4_jjjj 4.S LjLSL j iS 4 _j_lj 4_j l_j jj^. 

lAjlS^LjjL. jj I j û j 4_j JjSj_lj j4_uj4_j (jLij_ujûJ 4_j 4_uj (jjAj^-ji, j_j (jûj 4_j (jljûj4_uj c^jjj-j l_S_Î4_S_lj 
^_j V 4_uj û J (.5 3 JU 1 '.i JU j_j_Lj_] Lj Lj û j 4_j Lû j 4_jö 4__û 4_j j I Aj (j LljJ (j jjL I j_j j û JLj 4_j (jjj 4_S 4 j j_lj jS 

(j 4 _aJ4_j j j û j Lj 4_j j4_j ? 4_j jj^. | Aj4J9_j_94_j^. 4_î JjLojj-uj I Ajo^_jj4_uj jûjj-j j_j_uj_jj4_j ^-jj S. 3 9 

.^_J_3ÛJ jLLuj_j j 4 _j (jûj4_j <-Söj Jj_j_jl_j ^_j jS ûj4_jjjj 


J Lj4 S 3 I Aj_uj J J-uJ ^_jLSLujLj 4_î û J-JL J C J-û J JÛJ4_J 4.S cljLûûJjJ (J J Ll-uJ J_3 4_î L_lj_j 4_j 4_S û J 

jLSLujLj (j jj^. (j 4_j 4_j Lj j 4_j 4 £^_uj 3 4_j ^_j l£ 4 _J j j^ 9 û j Lluj j_j j 4_uj û j 4_J_ljj 4_S û J 4_û_j_j . û j 4_j_j_j l_j 

I J J J-3 !_& I J ^-Uj4_j 4_î Jj_Lûj_uJ_LJ ^lV4_3 ? J_1_lS_û J_û (jLujLj 4_Î4_ûjS Llj4L3 JjJJJ^J-JJ (JJ3-f *■ 1 -^JJ L 
4_J I J j L_J J û J L 3 J LS l_j I J J 4_j_J JJ j ? J_3 jS û J 4 J 9 J J-uJ LlLj J J-uJ ^_J 1_S LuJ Lj JJJ^. J-J 4_S û û û J 4_J ^_uJ Lj 
j4_j j j4_!lj_ 3 4_î jjL4__3j4_uj 4_S j j-j S öj 6 J ^_S_lj 4_!9lj_9 4_j^. j4_L LljS_lj Lûj Lû jûjûjûaS_jûj jLSLujLj 

^_ûjj_ 9 j j Lû_j LS 4_j_j_j_lj jj I j_j_uj 4_J û j 4_j_j 4_S û û j-LJ 4 _û_j_3 ^lV4_j . 4_j4_jö ^_jjj_j I_SûJ jj_j4_uj j4_uj4_S 
I 3 Lluj I j 4_î 4 _û_lj Lj Lj 4 j_j û J û J c S 3 j Lj_uj j_3 j 4_S_j 4_j 4_î j Lû j_L 4 4_j Lûj 4 _jjjj û J 4_î j 4_j 1_S_û 4_j^. j 4_j 
? j_j4_S_j Ijjj j LS 4 S t *\.j_j4_j ^_3 4 9 3 9 4_j^. ^_jjj_j 4 _j jûj4_j j_j 4_j4_jö jLû4_SJ4_j 
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3 


*** 

Ç 4 \ \ ‘fl \û4 *N. 

(What is Reality?) 


^__l_j jUJ 4 __& lj i i n ^(Monza)) j^j-û 


j4_Jj4_û4j ^JLuJ 


. j jJ 4_cûj4L9 j l£ ûjS-J-Ijuj Lû 4J cUûjLû4_jj j£4__Ûjj_uj { 4_!j_û4U } ûjj-jjÛ j U4_J (QOldfish ) j U_ luj Lû û 4 j û j 
4 Jjjj_uj 4Jj_û 4_J ^4__j j_lj 4j ^_j_uj Lû û 4 j ö j ^_ljjS_]4_jî) UjjJL_jUûJ JjSûJ 4__û4J j U_lj I j_lj_uj_ 3 (j4û Ij4_j 
jlJj ûjûjûJ ^_il£U4L j 1_£ 4_j_j_uj Lû (_£ûj4_j iS3-& 4__j Ui 3 3 û ö 4_£_j jj^. 44_j4JUûjJj jjj I J4_j U_j 4J lj4_S 

|j4_j4_jU ^4_J 4__Û_J_J J_l_3 I J_J JJJ^. UU ^ V 4__J . Lj I J û J t_U_LJ ^_! J Ulj 4 9 3 q 4_J^. ^ 5 _J_3_J_J_3 Jj4_û4_j . J_J_3_3_3 

^_j_uj Lû ö 4 j û j lU û j j Lû jjL 4_û_j_j UljJ U ? c— ljj^. 6 J j U 4_j_j_uj Lû ö 4 j û j 4_J U 4 q t q 4_j^. 4_S j_i Uu I j 

n J Lû_J_J U_3_3 CJJJ LuJ 4_J J 4_LiJ J J-uJ lU_ 3 Aj 4_JÊ J J-3-LJ I J û J Lû 4_JJ ^_J 4_U J J_uJ 4_J J J_3 JJÖ J U 4_J ö J J 4_S 

? JÛ 4U 


UU lû j UU ^LÎ4__i t û j 1 j 1 3 U4_ûLj_j j4U4_j4 ’q 3 q4_j>L j4_S4_l ^—j-uj Lo ö 4 j û j jV 4J û4'q Û94-^. j4_jU4 __ö 

?4_j4ûUlj_û j 4^ n j_j_û4_S 4__û_lj j 4 U 4 Û 4 9 3 q 4 _jl 4_J j IS4_j_j_uj Lû û Jjûj ^j4_LiiAji jûj4_! jj l \ 1 4 4__û_j_j 

J_3 J l S 4_J_LJ_uJJ I J LuJ U ^_1 I J_3 û 4 JjJ_1_3uuJ Lû û J J ö J çL V 4_J 4 4_J_J_J 4_û_J_J ^-JJ-L-LJ (_^ ö J 4_S 4 JLuJ Lû û J J û J ^—J-L-J-L-J 

4_j4_ûjj_9 Uij û \ \ ) ö ö ûj4_Sûjjjj^9 j U 4J (_5 jU. 4_S 4 _SûjjjjJ ^jûjûjûJ ^ûl_S4û4U (j4_îj_^. ^_Jjjûûj£ 
(Û4 _j_Î4_j) ^UÛJÛjÖ j4_uj 4j c £U 4Û ^4ûUljU ^j4Jjj^. 4 ö j û j 4Û UJj ijû 4 _j 4Ûjj_ûÛ j_j .UjI£_j 

4ûû J ö j Lû 4_j^. ^U_j j ö j_3 j j 4 _uj 4Û lU_ 3— 1 4Û 4j jj^. lU û j lU 4_j_j_uj Lû û J j û j (j V 4j ( ö j 4 _û_lj 4_î J 4J 

(j4_U ö j—i j.j 1 j_2l 4_£ lU4-j4_jU 4j j__jjSj ûjUj4U 4_j UlUjj-uj ^_il£UU Ul_ljIj_3ûJ ^—j-uj Lû û J j ö j .j1_j^j4_j 

.UUûlj_3 ^ÛLuj I j4_j 4_Ûlj_û4_jÎ) j U)1_£_j 4J4_ûjj_9 UÛlj ûjLû4_j^. 


(j4U4__ûjj_û ûjjûLk ^jûjûjûJ 4J jl_S4û4û <_j4Jjj^. (jö AÛ ) ) U ^_jÛ_i_3_ûUj 4_£ UUjûJ ^_54_jUIjÛ j 4Û 4_jj_j 
jlÛ4_ûlUU ^_jûjLuj4_j ^V^Ui ijjû J j_jjj_!U jjj L4 _ûjj (j4_S ûj j jkj 1 j_2l 4j 4 ûULujU ^4_j .lÛLUj ^jjU. 
4_û 4_û_j_j I J J_l_3 L* 3 3 1 ö ö 4 û 3 3 ^jû 4Û4_ûjj_9 (j4Û_Û4_J^. ^4_J 4_J_1 J j_J_3 lU 4_J_J_uJ Lû ö ö j û j j4_a4_i . jÛ4_J_3JJ_^. 

. J_3 jUj J û J Ul 4 9 3 9 4_J^. 4j Ul_uJ J J J 4_J 4Û J IJ-Û-3 ^_j l U U lU ö j 


A. t i * j.) l—o 4_i . jaûû j_j 3 Jn’J jlijjj c4_j_lujLo ^Uj û j j LSlj û j jj_2l jÛJ4_j iûiLjlû ^_j_uj Lo ö j j j_uj (jlûlj4_i QOldfish “ 

. ö j 1 _j_lAj 1Û4_j û bj ûj 4 _u_uj Lo 1, t ^4-1 j 1 * < < Lo ö bj ûj 4_ou_j i ö j I j_uj lû I Aj_j JjjS i Loj 4Û ö bj öj 
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4 _j 4 _Lj JJ j_o j4u j 1 j 1 i ~\ ^u 4jg_j_9 4 _Ul ^u J jû 4_1 l_j j 4_1 l_j_j Lj j Lj 4 _j ^_Û 4 u 4 Ûj j_o_j 

4_j4_j ^j4_îj^. ^jûj4LIa^_lJ j_j (j 165 85 ) j 150 ^_JLuj 4_j i jj j û j 4_i (PtolGmy) ^LoAûjj 

1 4_£_Lj_0 Lj 13 (_£J 1_J J ^_Î4_OjS ^UJJ J J J 4_J ^uLSûjLS (jl_o4_]jJ . ljû_u4_S_UJJ (J 1_S 4u_U Lo_U Lj 

. ö J 1 J-uJ lj 10 (Almagest) Jauui^JI ujUUI ö j 4 uj 4uS 4_u û j 4_c û j lj 4u ^ulluS 4u 4.S û j û J j^ j !^Lj 

v_$ û j ^u j û j 4u 1 jjjj 4.S Lj 1_S û Aj_j Lj_uj ö J 4Û 1 j 4_j J j£j_u j 4u ^jj IS j_& û j 4Û J j £u û 4u I 


^4u4u ^ujûj ^j4Ûjj_Û94_^. ^4u t4uljûjjJj4u ^J94u^.4_J jjSjji j1j4u jAJjj^. ^u (_£jjL 


. 4_o4u JJJ 4 Ûj4û 1 _j4_j4Û4_94Û ^u jj j J 4u L^JÛj 4jj1j^ 


11 /’ ■ \ 

^4_S l5^ 4û iIjûjLj ^4u t jj jSj i iui j L j (HGliocGntric modol) ^ j i u-u jjJ jû ^_îjjij_o ^j1jûj4_u 

4u 4 û j IjJuJ j Lu j lu jj j û û j 4 _£j ju ^u 1 j_i_iS lû j j j ^uj jj j j j j 4u V 4_î 1 J jjujj 4u ^_o û J j 4_uj 4_! 

^_Lj J j_o 4_î . Ûjj jjjJj4_S ^jj4uj4_u ^ujûj ÛljjûJ 4jjj1j jLjjûjLj ^u I J 4_j_l9 j_u j ^uj 1_9 JJ-C. j LS j_& 
4Û j Lj 4_S lûjjJlu ^ÛIujjjjj 4_J jLSûj_u-u4u j j LSûj Lu4_& j4u!Jj4uj4_u 4_î ^ujûj Ij_ujLo4_Îjj 



jj j û J 1 JÛ j j J j 4u 4u^. 4Û 4_ o_u (j Lo 4_J jj 


t4u_LuûV ^jS 



j 4_Sû P I Ulj jjJjSjj-i j ^jS ^ÛjjV J uÛjjS ^uLoj 4_J Ptolemy (jLo4_lj_i ^_S_Lj4ûj_9 - 


jj cAlmagest 4 j ûjj_j Iuûlûv 4j 4 al-kitabu-l-mijisti ^„' X'.r ^ ^ 


oLiJI - 


10 


. IjIÛÖ ÛJ J lÛ4u j 1Û4 _lj Ij4_a j ^_ijLSjj_i 4_j4uLi jj ûjIjjSjûj ûj4_i_ljûj4_c. 4_J I aS4_J4u.ûj4_J 

^ûûjlû jjA. j)L) jjA 4_j ^juj jjS 4 j (^jSûJ 11 

(jjjûJ)4_j 4_j|j tujJ jjûJ4_J 4j4_u4_J (jLjlj4u 4_£jj£Ûj_i Epî ^ jjj t | Aj_j jûSjjj ^ûLoj 4J EpiCydeS 

j-lIuJÛ û 4 j lÛ4u ^u 4 ÛjLij 4 _u ûj!jJ 4 u ûjjJ . . . j lÛ4_jj Li j 4 _u 4 _J jLj tjlS^ûjlu 
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) LLLSj 4_Îj_^. I Aj Lo_lj j-Jj 4L ^.jjûj jj4U>I_L ûj4»j LIluj A_A 4_Sjjj^. AjIj_jûJ jjjL. Luj Lj L ûj_o ^a4_j 
j4_c. 1 _Lj j4_uj 4_1 Ljjjjj4_j ^_j 1_S û j I jjL jj_S jj I j J .( 1 Aj ISûj 1_lj_uj4__û 4_j iS <j L_ i ûjj4_14_ojj_j 4_1 j4_S4_û 

^_iSûj4_uj (j4_S4_îjS 4 _j (jLû4_îj_jj j_lujjj4_j ^_j 1_S 1_j Jj 1_j 4_j 1 j cLjjjjLjjûj û j 4_j 1_S 4_j_i£j jj ûjIj^j4_uj 
( j4_uJ_jLS j4_)V 4_1 ^jjjS (JÛjLjjÛJ (jl_û4_!jj ^__Îj A j_û . j Jj Lûj4_j 4_jj û j 1_S4_jj I j Ljj jjL (j û j 4L Jj^jjj 
. ££jLûj|j ^ j ûj 4_S ^jjjj£j J 4_j (JLuj LL4_ujjIj_^. jjIj4_& (JûjLo jj j Ljjjjjjj4_jû J û J 4_S_jL J_ uJ 1_S 

4_1 (OopGfniCUS) ûj4_£jjjjjjS j4_jV 4_î ULjjILj4_jL4_j ^ £_i 1 ) û j_o IL ûj4_j1_o1j j4_JÎ) 1543 ^jJLuj LL 

(De revolutionibus orbium coelestium) jLS^jjLLujLL 4L4J ^jjû j4_uj4J 4L1j i^j4£ 4jLl£ 

4_jûJ jjaL4_j^. jûjLû jj j 1 jj j U Aj 4_^ j 4_&) û j 4_) I jLÎ j !L_j ^_Sj4_û (_5lj4 (JLuj l_S4_j 4 n ^a4_j c Ij^_uj4_S_uLjj 
^j-Sjjjj ^j4_S ^j-^jLj tJJ_uJJJ 4 _j4_uJ û Als4_J^. (j4_^JJJ JJJ^J l Uxl jl-J t_£ û J t <_S_LJ JJJ jS . (jJjJj^ j4_uj4_î (J J 1_S 
. Ûj4_j Ijj-uj û J lAjj4_jjl_j (j4_a_3jjL 4_î IajjjûJ 4_j jjjj 1_Sûj Luj 4_& tJJ-J I Aj4_S4Js 4_^. 4_î jj_k. 4_S j jj J j^ 
j 4_S 4_Jj j j_û . j û j 4_j 1 Aj^. j 4jj 4_j 4_jj j 4_S 4_j 1 1 4 _ujj 4_uj ^ V 4j jjj 4_j û j IL 4_5> 4_j j jj^. jj Aj 4j^. j 4_& 

I Ajj j û j (j j j û û 4_j j l_Sûj Luj4_& lLljJûJ 4_S tjjjjûJ jj j 4_SS 4 _j j 4_j jjL^jjJ | aJjj^Luj (J4_j4_J l S \ ijjjjS 
. ûjjJjS4_L jj 1_j ^_jjjjj4_j (j4_j_L)4_^. ^a4_î ^ (Jjj^Lljj jjSj4_jî) 1 AjjL_uj 1 j 4_î i û j 4_jj j j_uj û û 


^Jj 4 j_û . J JJ 4_û ^_J J û J ^_J I J J_L_UL. 4_J 4_J J l_J J û J Lj t_SL 4 jL û J 1 J-uJ j jj jjJjLjJ (J 4 _û û J J 4 _uJ j 4_J J 1_û j JJ 3 
4_J 4_jjûjjj ^l4_j c ûj IL-uj ÛJ ^_jjûj LLjjjLjûJ 4_£ ûjûjjj 4_j1j4j ^_jûjjj ^ 3 ijjjjS 

cLLLLj 4_S cjjL^- (j4_SjjjL 4 j jjjSjijS ^_j4_û jL 4 _j 1a 1633 4_! 1j (Gelileo) j-UjJLj ^g-j a j $. _i j La j 1 j 

j4_î ^_S 4_j û j 4L J jSjjj j 4 _j_û 4_JÎ) 4_î Ljöûjj4_jÎ) . JjSûJ (_£jjjjjjS (j4_S4_Jj Aj_û jj (j4_Lj4_aj Lj 4_£jjjj 
^jj 4_j lj A I Jj j jjj ^_jj_iS (J4_j 4_î 4.S 1_S 4_j j jjj jj 4_î Lj1_£j ^.jjjj^j l_Sj_uj4_S 4_Lj_S_û j_û c4_j_L)4_j^. 

^g-jj4_uj4 LLuJ û û 4_J ^_J Lj J LL 3 ) û û 4-S (Jûj4_J Ijjlj-uJ J I JjJ 1_L jLjjIjLL 4_J JJ_LjL 1_J 4_J û JJ-uJ-û 4_j . LL_jj4jÎ) 
ûjûjjL j-Jj 4_î j4_j IajjIjJ 4_J ^jj Lû_j_uj4j 4_j ^-jJj^jLjLL (J4_S4L .LLLjj j4_uj4j I Aj jj^. (j4^4_JL_û 4_J 

^4x jJK Ij 1992 ^Luj 4L çL LjL 4 _j j 4_uj . Y Eppur si muove )llLL jjjûJ j4_jö 1 L Lu j. ^V4j ^_L jS 

. J jj j 1-L 4_Î4 _jö 4_j (jj4_j ^_j J j^IIujj û j j 4 _uj j LLjj jj-LLLS 4_J (_5 JJJ L_ûjj ^.jSjL j_uj 1_S 


Lj / c 1 û 4 î 


L5~ 


Ç 4 _jjj^. 


LjlL 


4_S LLjjj jjj 4_jjj LL-uj I j û j 4 j . 4L-ujjj J j Lj_û l£ 4 t_S_u jjj jS (_ 
t_Sj_uj4_Sj4_jö 4 4_S 4_jj_uj Lû ûJjûj ^_)4_JL^. t-Sûj . 4 _j4_Î4_jî) (jl_û4_îjj ^__Îj jj_û ^_j4_îj aL 1_ûL4_uj t_S_jjjj_jjS 
LLjjSûJ jjjj 1_û_uj Lj ^_j 1_S û û j Lj J jj_û4_jÎ) 4 jj g j 1_S4_j jjjAj4_j jj 4_Lj J j_û j j J ^a4_î ^_S4jj4_û ^jIjjûJ 
(j I j û j 4_uj . t_jjj j l Luj û j (j l )S ) û 1_S j 4_û j jjL j Lj ^_j j û j L^. . û j 4_jj j Aj l S 3 1 4_Îj J j_û j j J j 4L 4_î 4_j 

4_J jj. ^_j 1_S 4_Lu_S j 1 SÖ ^^4 j 4 (j 1 _û 4_S 4_j j j A j 4_j ^_j_ujjj-uj 4_j LLûjLj4_uj j 1_S4_Sjj_uj4_Îj4_S j jj jL_SlS ^__!jj 

j_î (j4_S4_JjJj_û 4_î jjj û j 4_jj j j_uj û J IajjjûJ 4_j (j1_SûjLuj4_jö jûjLL-ujûj jjjL 4_S IaSjjjjjjS ^__Îj A j_û 4_J 

. û jj j jj j 4 _S_Lijj j jjj Luj Lj 


I j(M3trix) jjSjjj Lû j4_S4__l_iL_ujjIj 4_S jj J A. ^-ûLjlS 4L 4_jûj4_j Usjj LLj4_jL4_j ^_j 4Lsj_s 4j^. 4_î jjj-Sjjjjj 
^Sj i L^-l^. 4_î 4 _jjj jIûLjLj jSjj_û (jjlj4_j ûj4_£ûjjj (Jj4_Ljjj_ûjS (jjJÎ)4_j I Ajj4_Î .LLIjûJ jjj 
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U tS ^3 *Lj J?.. 1 .. 1 A 3 l S *Lj ^ 3 ^ - - 3 S ltHU ^ 1 û-l-lj j û j I^SJ-uj^j J cJa j j_o c û J i Luj I j 4»J 4S I j û j A_j j i^Saa Luj V 

. ( 4 II xxi I j 4__o4_j aJ^a^j^aÎ?) (J-ljjj Q j. ]4a& ^_j Lj û j iS j_j Lj l$^ 33 j_$ .} xx) 3 ^ ^ ^ J ^-aA j. i **) A__j ö j 4 jJ-jjfr j) LjûJ 
j_lj A-J j) 1 lj S 4_j iS û j_Luj Lj jLjV S_]4_j. AJ jjj 4_S_j ja^. Lj_Lj4_j 4_Lj_3Aj4_j ^__jjlj4j 4_j 4__o4_j 4_j_i£_o j_o 

. J 4_S_J ^ J 4_J j_J 1_J J C_S û J I Aj S û 4 J-^J-uJ û 4 4_J_J l_uJ_3_3 J (J 4 11 \ LuJ ^__J 4 '4 3 Q 4_J^. 


4_J 4__û_lj j 4_S 4_j ? j_i_ i_3 ^a j 4_j j-j-i o jS j j I jSj_uj j j J ^S 4_j Lûlj J j 4 _jS_j j lS L_lj 4_j A ^ n j)_ia (u-^ j j-^. 

Lh 3 JjPj 4_j jj ^-S-jS-jjjJ ^j_j 4 _j jlSûjljjjj LjlSLj Lj-uj_j j_3_3 jjj-J I l4 11 \ Luj j ^_j_uj4_j_j li ^ S 3 M g j 

Lj-Lj (_SLj_j 4 _jö ( aliens j 4 _i_]ij) j LS < 3 j i aj LjS ~ 4 _j i s j 3 4 _j_iS_ûj_û .j 4_£_3 LujLj (_SLAj 4 _jö (jjjLu jjjLIj 

? 4j jj^. 4__û_ 3_3 ^_j l£ û j 4_j I J j lS j_3 1 jj j Lj 3 3 jj jjL 4 jjL Lj jjjS I jj^_j j 4_uj j Lj V 4_î 4 _a_3 û j (j û j 4_j j_j j 4_S_j 
^_Sj j I j_3_uj 4_j ^_jj4-j4_!a4_] jj j Lj j_j (_SJ4_jj. jj_û4__& j)L_j Ûj4_j4_j j j 4 4 _j j4_S_j i_a_j Lû j4_a4_j 4_jjj_û_j j_j 
j j_j j Aj j_j j^S 4_j Luj Lj j LS 4_j 4_jJ Lj j 4_a 4_j 4 j û Aj j Liö ^-J-û-j jS ” j j_o j^SaS j^a J j I J jjL j û j 4_j ^aS 4_o û j 4_JÖ 

4_S4j \ L-j »-Sûj jûj4J 1 3 4_j4_jö jj ^ A-jj4La 3 *Q 4 j_jjlj_j (jûj4u j_j 4 3 3 *3 jj ^S4__jûjS. g-j-û jjj4_j| J 

ûjIjSa-ujjjJ 4_S (j4_j 1 g j j4_j j La-uj I j 4_j j I Ajj ^_j lS4_j4__iJ Lj (j4j l g j j4j j4_a4u 4_jLujl_j . 4_j4_& 

. j_3^_ij jij Lj^jijLj 4_j (synthetic) 


j_i_i_3_j_j jlj4_j ^_j lS 4_j j j j j 4 _a û j 4 3 3 o A ö j ^g-S-i i L§aal 4_J jûj4jjj_j l_ S ûj j_ijlj_j4_j j4_a4_j ^^4_j 
j4_S4j Lguj^. 4J Lj4 Q 3 q4_ai jûjljjljS 4_jjj j4J Laj_j4_jÎ) j Loj Lo ja jûj4j jj Ljjjj_o Lj <_Saj iSjjî) 
jlu ( figment) j_i_L _oJÖ ÖJ (jLj J Lû J J_û 4_JÖ 4 û 3 3 4_S (j4_J 1_J AA 1_J j4J 4_JAJA ^ S. 3 3 J J-3-3 4__û4_J . I Aj Lû Jjj. 

. j)_>lAjj (J j û j 4j j ja ^gjj^A 4j 


(_S4_j4Jljj . 4_j Aj4_j jaaj4_j 1 4 S 3 3 ja jjj 4_j_ijS ^l4_j j_j j4_o 1 _a>_j4_jj4_j j4_j 4_La 4_j 4_aa Lo A A 4jljjj_ûA ^l4_a 
L jj 4 S. a jj ^S_jjjj I jjjj 4 __o4_j (jj-J 4J .4 3 3 j ^jjjA Lj4La_La4_j^ ^ j_jj j_a j jS j_j jj.4_jj4__uj ^S^-jAjj-Lj jLj 

4 _SIaaaLj :(Model dependent-realism) 4 j^ 4 _Aij ^jSjjj ^JJjj-o ûSûaIJ ujS ^ j_> 4 Sû:> 

^Saa LjS 4_a ^JLaS 4_j) 4 S 3 I 3 A j_o u J 3 4j 4S (j 4 _ja j j Lj 4S 4_ja Lj j_i_3 4_ja j J-J-J t ^_j û A 4_j A ja_uj_û 4_a 
4_j 4_S4_JaAj_o ^_j iS 4 _ûjL ja ûj4_j4_Saj j4_J cIaS4_jLujaj 4J4_o jS j4_S4j ( û j 4 3 3 S 3 3 Lqa L o 
.LjlSûJ ûjSLj L^ja ^ 3 ui 3 lj ^_jjj_jIaj4_j j_j S 4a û jaj^. j I jj^. 4_js4_j . Ûj4_jj_uj4_j û û û j 4j S û j 4j 4 jS_j_3 Lj 


13 


^V4_j . jj J ( ^_jj4AV4_o jS ^SjjjjjS j j t4Ak,j j j Sl_A j jVj'Ui 4jl_jAj ^^-ujAS t4_jlSj_i j jlj4_i 4 j4_iJ j BliGPl - 
j ûjL_o4aö 4J ^j_ijAûJ 4j Li_i_i Lû-uj j ûj4_i41jLS j4_i t^jSûJ ^_i l_j j_i j4_uj4j 4 _ujA 4S ^jj4_uL4_i 4 j jj_s_S ^Liujlj4j 
(jSû jSjûj ) j-jj_iJÖûJ jlS4_i j4_J j ûj1jJ4_j ûjaJ . 4_:4__& jLljjja (jj4S4_i jj_i ^_iSûj_jluj4__i 
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ULJ-La J_l5)J 1_J LU 4Jq_1_9 Aul ^_LuJ J J_uJ 


u4f- 

j4_j4_jî) ^_jjj_j ^ -i ^ ûj ö J ^_l9_j_9A_j^. 4_S jj_j ûjûjLj jA_j _jA_uj AJ l_^_luj'^IS 

.UjL^ÛA-LJ LujA_JÖ A_S l£jj4JlL1 j^LûJ-uJ 4-J 4__)J^L.4_Jj4_uJ J ûjljiLjjLjA ^_J [S 4_LJ AJ 4_û_3 4_j_j Lj 


— LuJ-J I J . ÛJJ - 


l_^ û j c 4__j 4 _jö j Lj_j Ljj_3_9 ^_j Aj 4_û_j 4_j_j Lj j 4_j 4_jö j Lj_j j j_j j iS û j I j-^-J j Lj 4 4_j 4 _j c. ^ 3 xj ^—i-uj-j I j ^jj 4_j 
^ç_jj4_uj j 1 _û_j [ S 4_lj j J-lj ûjû4_î4 ^4__j . j j I j^ 4_ujLj_j_j ^_j_ujLj 4_j j Lj_j L^ 1_JÎ)4_j 4.S ^_j 1 ILujj Lj j ^_j I j_u^. 

j l_û_j LS 4 _ju_uj_j 4Ajj j a l£ 4_j Aj ^Lj 4 J 9 1 sö û j j 4 _jö c j Lj_j iS 4 _j_j Aj 4_<lj 4_j_j Lj j j iS 4_j 4_j 4_!9 j j_uj 4_j û 4 ö 4 

(j 1_J JjL 4.S L_^_3_3 Lg-JJ^. 4_J J^_3_uj4_J J I J-L-LJ J J 4_j_J_J J J J j4_& . 4_J 4_JÖ Ûj4_jlj4_j ^UAjûj-LJ 

jjIaLjIj ^ £_jl \ 4_j Lj I _lj Lj_j I ju_j 4J u-$4_j_3j iS 1 3 4_j_jj4_j^j4_& 1 4_j LS_j I J jLlj ^4_j iA_j 4 _jÎ) j Lj4 ’uxi4_jlj4_j 


■LT^ 


l_j 


”1 4 • ^ 

^ 3 ~v I j 4 _^ 4_1 j_jj_uj j 4 _uj 4 .J (zebra) l_^4 _Î4 _j (jj 4 _£ l_£4_jûjûj jLllijj û j_lj J 4 _^ 4_j j_j ^_^ 4 _îLj!j 4_j 


4_]4_aj4_S j4_j 4_j Lj j_3_j_ 3_3 j Lj jjk. (jjlj^.4_j 


C5TT 


Ij 4_J ÛJ-LJ 4 4_J Ûj4_j J Lj l_û Ûj4_j 4 4_jl_Jj4_jj 1 JlLj_3_û J_3 J_3 


^_j Aj 4 _û_j 4_j_j Lj j 1_û 4_& j 4.S û J j-j 4 _uj 4.S jjj_3 j_j ^_j lS û j 4_j_j_j j j_û 4_& 4 4_j Lj_j 4 J 9 û j 4_jj l a 3 3 3 j-uj j 4 _uj 4_î 
. Llij_j_3_3_j Lj 4_j j Lj lLlj. j 3 3 j l_j_j j 4_j 3 3 j4_a4_j Ljl 4_j4_jÎ) j L_lj Aj4_Uj4_j_j Lj j 1 _û4_jÎ) j L^4_^4_Î4 _j ûj4_S . jj 1 3 û 4 

. (Realisrn ) ^ lj_lJ Ljj ûjIj-j jLj 4 \ ^ 4 _j i j 4 _ 94 _ujJ 4_9 4 _î 

4_J ^JÛj4_J 4 J_L_1_3_3_3 û 4 JJ I J J U ^ÖJ 4(j4_^_) J 1 _û_3 J J_L9 4_J_3 4_J ^jj Ij^. J J J J 4 j 3 3 I J J-LJ 4_j4_jlj4_î I Aû J_jJ 1_J j 4_î 
4_jj j j_j . Ulj jS 1 J Jl 1 jS Ij J ö-?ûl AllS LS-^^'j 


(jj4_£ 4_ûjj 4 Ia£4J4_j ^jj4_£ j jlj4_£ ,jj4_£ j jIj_lj4_J . jjIj-ujLj Iaj_iJjjS ^_jLoj4_J j_i_i_i j_±j (jj4_£ 4 _j - 

. j-J-jjjÖû J jlS4_l l_^4_Î4_! 
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j)_ 3 J-uJ lS 4_J 4_j (Jjj J^ U 4 4. "l xxlJ'J-uJ ^__L_LuJ l_J 4_J 4-^9 j J_uJ 4-S ^ 4_J_J I (_£ Lî JJ_9 ^J iS 4__L_LuJJJ JJ ^__ LJ 4_J 

4_j 4__sö j Lj 4 j j ^-o 1£Lj a l£ 4_j 1 j_j_j jjjJj ljj jS Lj 1 J û j_lJ 4 LIlj j^j (_£ j LjJ û j 4 Si. lj j 4_£ 4 __lj I jja^. J 

U ^ < ^-- 3 ^L- 3 ^ 4j 4_J La^. _j j j 4J l_1iS 1_9 lS û j . j j I j jjj J I j£j j I— 3 LS - ^ 3-3 ^ Jr 3 ^ -3 - 3 ^ -3 U ^ 4 n 1 4_j 1 Jij 4j^. 4_^_j jj^. 

j L_j j jj jj j (EnSGITlblG) l_S4_j4_j_ujû J 4_J l_^j_uj4j l_^ûj j^J4j 4 1 1 i (j L jjjL.4_jj4_uj ^jjjj 1_j_j4_j 4_j 

jjjjj 4_j jlj_jjl_j (jjj_j j4_j4_j . 4_j4_jÖ 


15/ 


^g-j 1 g j j 4__û_jj jiij_j jj-uj ij (Holographic)u^L9i jZpp* ^j. 

4 ajj LjLSj4_j t(FivG DimGnsional) Ijjj j ^ jjj ^j i @ j (Jj4jj_j 4j jj _i 3 ^jIjjjj jIj_j. 

. ljj AjJ ^j4_^4_jj_uj L_û ûJjûj j J ‘-Sûj I J4j l g j ^4J 


^ û4j^. jj q iS 4 _jjj_ujj I j 4 _jjjjjjj ^j Aj LûJ 4__uj j 1 _£ j_& lj 1_£ (j4jjjj (jL^4'L 4 _ujj 4_uj 4-lL 


lJLj 


ej 

^5 û jjj^.j I jj^. 4_J jjIjjûJ j 1_£ ûj I j L_Ji. 4_jjjjjj ^ V4 j . jjIjûJ jLjjlL. j 4_£ j 4__j 4 j jj 4_!9 j_ 9 4j^. 

^jjjjj jjj I JLluj 1 j 4 î . j_j_Lgj ^4 __&j4j ^j jj j 4_S j 4__j 4j 4_j|jjljJ j4__ j jL_û4_jö IjjIjLjj^. ^_^_û4j^. 

cjljjj jj j jj j 4_5îj 4 _j ^jjjjj 4 j I Ajj I j J 4_] jjjjj lj JL_l_3_ûJ4__uj ^j j jj j 4_£ j 4__j 4 j jjjjj 4_S ^-ljj I j 

. j Jj4j t lj 4 9 \ 9 4j^. ^jjjj jj ^Lo4ji j4j 4-J ^j|j4j 4j jj 4_j Ljj j jjj j 4 j 


4_jl__û4j c q L^ 4j_ujjJ Lj j ^_u4j jjjjûJ j 1 — ljj 4_jljj4jûJ4_j j1_j_ûj_jJ1jj ^j4jIj4j jLj ^S4j ûjj-uj4j 
^ jjj ûjjSj Lj j I j 4—î ■ j jj l_j I U I Ajjj jjj ^jjj I j j ^jj 4 I jJj ( 4_9 j j_c 4__û ) ^ 


1 1 j j I j_j_j 4_1 j Ljjj I j Lja^. 


^j4'q /q4j^. (jjj_Î4__& j L£4_jjjjjjj ^V4 _j £4j4_jÎ) jLjjjk ^jLjIj û j 4_j J j£__l^ Lj j 


; J jS û û j Lj û j 4_j 


ûjJ 4J ^Aj4_jö . jjj£_Î4J 4_j 


U'J 


4_J j [S 4_jjj_ujj I j 


û jj_û Lj 4_j jj j 4_jö t jjj i jlUjjl9 j 


j4_û . jjjjjjûJ (j4-j 1 lluj j4_j jj l_jj4_j ûj4_jjj£j Ujjj^ Uj_ujj I j Ujjj û J cjjjIj jLjjûjLj j 1_S4_j_uj_lJ Ljj 
jjj4_j 


'J V Ûj4_c l_jj 4_1 (j (AtOm)^jj4_j ^jjjj Iaj>4jûJjjj ^j4_j4_uj 4_î jj 4_S jjj ûjûjLSjJÖ ^4_j 

. jjjjj j Lj l_j j__l£ j 4_jö 4_û_jj 4_^ 


^-jjö jj j£j û j t jj-ui 1 jj 4_j_ujLj j4_j i_j (jj4_ji_j4_j ( 1 753 - 1 685)(GoorgG BGrkGlGy) ^j_1j4_£jj ^jjj^. 

^_uJ J jj£j 4 £Ö J 4_9 J J 4__uJ J JJ ^ £— 1 JLujj J l_£jj iS . 4-JJJ (J Ljj J JJ JJ-3 3 lS 1_J 4j 1_J J UJ- 3 *LÎ 4 ^ C. ^ JJl juJ 

JJJ-uJ J JJ û û (J jj aJ (1709-1784)(Dr.Samuel Johnson) JJ-uJJ JJ^. j_LJ J_û LuJ. J ^j jj_L£jjj 

ûjjj^j jjjJûJ Ia^sVûj 4_1 jjjjJ j 4 _£jj £ûj4_jjjjj jj j4j ^gjJj 4 _^jj ^jL^^-jJ 4_î l £. ) Aj4_U) ££j£l_j 
. û j 4 __û 4_jL û J jjj J4j j_û ^jJûJ (jj 1 _Sj4j t û aJ 4 g j 1 1 j4_j 4 _£jjj4j j l_^j Jj4j4__Ûj 1_j i_j_ûljj4_j 
1 A I^jJJ û ^jLSIjJLjIj 4J £ û J 4 LLLLLl A 4 I A_J_j [S 4-J^. LJ 4J jj_ujjjji. .J 4_S jûjljlj U'Lj ûj4_jj LjjJ J4j 
^jjjj^jj j4_SûjI_£ ^^4j . Ûj4_j ûj IjjL4j jjJ4j ^j_Îj4_£jj (j4_S4__ujJ9 I JL_ljj-j Ij4_J 4jjj ,jjj4_jÎ) jLjjjjj 

^jjj-jjjj 4_S û j 4 jj_1jl& û j uj- 3 ( 1 77'6 - 1 7 1 1 )( David Huitig) ^jjjî) { jjjI ajlJjûj l_9jj-j4_Jj4_9 

j L_û 4_jî) 4_1 £ (j L^ 4_j_uj ^j 4_1L_l9 4j^. 4j j J j£ j û j 1j jj 4jjj j L n i liLi 4_c 4j 4 _c l_jj 4_ûjj Aj 4j^. j 4_U) 


4_J 4_j I j UjûjjJ ( jû ^Jj I j_uj j jj j4_S4_jûj1jl i» )û J4j L_^_jjljAjlj4_Slj (jL) cl_L_lj4__lujûj j!jIj4j l_Lj_ 9 I jS jJ jJÖ 

^4_j_jijS Lj ^ ûi i ^ ^jj-ijö ^_^4__lj Aj4_o_j4_j_j i_j jijij4_j i_j_j_9 1 jj jJ J-& ^ju-ujjjju hologr3phic principle ll_jj_l9 ^_luj_j 1 j 

jjjj j ûj4_1jJ j£jj j j4_j 4ULûj ^Lijj ^ûjUajs 4_S string theories^jU.Uj ^jjjj j quantum gravity 

. Jj lS û J J 1 j û û ^J l_jj jj ^_) û J J J_LuJ 

.( Mind) 4_J_94_c. j Lj ûjj_d) 4_î u_Luj 4 )4__o lûû j-jJ j— i j — 
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Model-) 4. II XX,)4_J 1 J — ^_ûj_l_] Lj ^_J _3 J j_û . J_)4_j L 1 juJ 1 J j4_S4__J 4 ÖJÛJj^4_J A 3 3 1 J Lû-S 4_J £ J j— 2k ^L_jJÎ) 1 AjJI 3 3 1 -S 

j j j j 4 _& 4 w£ 1 3 3 £) 4 _j i_ 3 _j_ 3 _oj_ 3 ^j i _3 j (.^uA^ u jA_j i jj_û 4 _jî) 4 _j (dependent reelism 

. J J-J jS J 1 illuJ J J J J) 1 _S 4 . JL AJd 3 1 1 _ 3 I J ” û J J J LLxa.1 3 1 l_3 J 4 _j l \ 3 1 _J jJö 



J 4_uJ_3_S J J_3 J û J_l_l_3_3_3 4_j JjJ 4_S û J 4_j û J_3 J J J ^_S 4_J 4_^J J_3 4_J 

Jjj4_S 4 û J 4-j û J_3 J J J ^_^4_J ÛJ_3_1 _uj 4_3 4_l4_OjS JjJ__3_J_A_1JÎ) 

û J_3_j— 3— 3—3 4_j 

1 ■*! 3 3 *3 3 3 (J^La 4_Î 4_£ 4_J_uJ |j 4_j lS j4_J L_3_j4_j L \ 3 1 3 4 J-û J_LuJJ_l_) j 4-A4_J 4 4_j_uj4_j Ij ^_ûJ_l_ÎLj ^__L J J_û ^__J_) 4_J 

1 3 3 *3 3 3 j 4_S 4-J (J LaS J J J J 4_û J J*3 3 3 4-JÎ) J 1_1_3 J J_J (Ja J J_û J J J J 4_S 4_J . 4_J l_j 1 û_J_3 ^ S— 1 3 jjJ 4 û J 4_J_J jS_J L_S 4_J 

■ ÖJ 3 3 juJ 1 J jL_3_ûLS J_1_3_Lj J_l_l_3 1 J_3 l_j 4 4-_û_J_J ^__L J J_û J 4_S 4_J_l_uJ L_û û û J û J ^JL J J_û L_ S û J ûj4_jjS_J (_S4_J 

ûjjjjLuI) Aa4ia. (JjjL j-LjjjjL j-Jy 4 _j 4_Jj^LjJj_û j4J l_S 4_j LIli * 3 IjJ û û LIlj 3 j 1 jj4aa. l_SJ_uj4_£j4_jÎ) 
^__L J j_û L* 3 3 3 1 JL_3_J_3_uJ l_û û û J û J (j4Lu JJ-uJ 4_J 4_J J_û 4_S J l_j 4_J L_S__3 _uj 4_S j4_S4_J 4_jjJ_û_J j_J . Lj_3J_jj_jJ4_JÎ) 

) 4_j 1-j j Î4_Ş jjj 4 j_j 4_S 4__L j j-uj jûjûjûJ 4_J j4_j 1 j4_j j_j ^V4_j 44_SJ4_S4_j 4_S4 3 3 3 juj Lû û Jj öj 

l 5 6 J? j .> J 1 J-f^- ^ ^-aa4_j j J J 4 ^g-S 4—3 û j j **3 ui 4_J 4_j4_ûjS ^llSûjLjjj l5j4LLlj j4_$4_j l* 3 ji 3 û l (awkward 

(jj j û J 4_j ^_j j û j (_£ û j 4_j 1 j j_uj 4_J 4_S 4_j_i_uj L_û û û j û j (j 4_î jia. Lj 4 _lj Lj 4_j . jjjj 3 ^.a j û j j 4 _uj j 4_S 4 _J j_û 4_S 

■ Li 3^-j ûû I Ji__3 j_L (j j j û J 4_j j û j 4L V j-L j I J j jjL 


1 AJ Lû JjL J 4 _j I J j J ^j — 3 Lj 4 J 1 AjL 3 3 l£ jLo 4 _JÎ) 4 _J ^ V 4 _j J _3 4 _S û J L 3 ajJJJ J 1 Y *3 juJ *3 1 J 4 _J J 1 _S 4 _J _3 J j_û 4 û 3 3 

( mental) (Ji_j_j_j_û <-Lûj j^_î 4 _a i aJ. j_q j ij 4 _j i_j_j 4 _j 4 _j 4 Luj 4 _j ij ^_ûja_îLj ^_Ljj_û . jj 4 _Sûj jLLujjjj 

4 _j 1 J j J ^_3 L J ^J 3 Lukl 3 4 S 3 3 J J J j£ 4 _!s J J_uJ J_J 4 _S 1 AJu 4 _j 1 Aj 4 _û_ûj J_& 4 J. û 3 3 J Aj 4 _û_uJ jJÖ 4 _J _3 J3 J_û j 4 _J 

. J 3 *3 J & û û J l£ 4_3 4 J_3 jS û J (_J_j_0 J J J 


j4_A_JJ 4_J 44 û 3 3 4_j 1 J — J 4, *3 3 3 ^_3 Jj_lV j-J 4 3 3 3 L_S4_j4_A_3J ^-A_& 4 J l_g_ALA. 4_J J_J_uJ_3 4_A_LJ J J JjS" xxl4_tÎ3 4_J 

j j 1_S û j 4_j 1 aS 3 1 . J_1_3ÛJ L**3 a JJJ J Ûj4_j l_û_3 1_S4_aJ4_J J Ûj4_jJjSj_ 1_3 JÛJ-LuJ J J L-û-J L4 **3 Juj4_j ^ juJ-JLujjj-3 

ÛJJLA. j4_A_ 3J 4_J j£j4_3 4j4_SLjl_S j-L j4-JuuJ Ij ” jAj4_3 Jj4_uj4_1 J L-û-J 1-S 4 3 3, 3 J j-1— 3 4-S J Lû_J 1_S û j 4_j J jSL_3_S L 

. Jj LS û û J 4_û 4-JA. J 4L Lsjj_û ^j S Jl 3 û JJ jliS 1 J-î-uJ 4 J 4_S û J J LS 4 4_J û J 4 S 3 *3 3 3 <5 J û J 


Page 46 


1 ,*n \ u 4_J . (j4_iV4_J q (_£ û j 4_j__i_uj l_j A_j ^-^Ajûj-lj 4_j_uj4_j 1 j ^_ûj_jJ1_ jj ^_Lj J j_o 

GiiûAlj ûjû(Optic nerve)^Luu 4 _j_lj4_jÖ ^4_S_3j AJ (_£ûjLoLj l-SAu ûj\ y jj 4_S4__uj 4-£ ^ £ L’i \ û 


. i-i i \ 1-j û û Lj4_£4_jj_j j_94_Î4_j (_j4_LijLuj j^-u AJ ^jûjAu l_ ^ûj LjlSlj Lj-ujjj J j_j lLi£ 4— j 4Jlj j 4_j Ij Lû 1_j ^4_j c 
.(j4_^ûJ ^)_jj^ ^_^_J LL 4_j (jj4_SûJ (Retina)jluL- ^jjju jA_j l_^_j__j1_S q IS 4_lj Lj-lj ûjLoûJ 4_j_uj4_JÎ) 

4__lj4_JjjS l_^4— j ^_^_uj4_j ^ ; j 4— jjjj ^_a_l_j_l_j tûj4_Jol_j ^_^_Jl_l_l_lj 4_j û j 4 __l_lj 1 Aj 4__o <__^_j_uj4_j l_Lj4_j 

. Jj_j i û J Jj4j4_S 4 ~\ j4_j ^_^l_j_jl_j 4_j <__SJj4_jjjj tûjL^. c5jjJ ^jAjûjLj (_£j4— jjjjûJ ^LJ 


' L 5 “^ 






û û 4_jj 1 q4_l2l 


JLQ-uJ û j 4_J l ^ L’l 1 ri j_j j 1 j J j_l_j (_£ j l_L (j Lj I J 


j ûj4_jlSûJjS ûjûjL^. J J 4 j4_JÖ (j4_iLjj 4_J j L^ û j j__j l_g_3__j c û j 4_j 1_£ û 4 __lj-uj 4_j Lj Lj 1 J ^4— j Löjj-o ^_£_uj_3_û 
cja ûj4_S4_j L_5Î4_j4_j lILLlj j_uj 4_j4__ojS j_j j 1_S 4 _j_j Ll_lj 4_j_j Aj 4_û_j 4_j_j Lj cjLû-jj-a .ûj4_jl_SûJ j_j jLSûjjJ 
j û j 4 __l_l_lj jlL û J û j û j L^. jj j_j 4_J j 1.S 4_j_j j j j J j j J Lj 1 J l ^ L'i i û IjÊ ö j j 4_jö . û j 4_j_j jS û J ju ^-_l_j LudS 4 _j 4_j 
^ £_j 1 i J j_û j Lj ^S4— j4Ll_jj l ^ L’i i û j_j ^-^^uLjIj 4_j 4(jjl_SûJ Lj-uj j j J 1 A_lj Luj j_j 4_J ^_j I jj j J £j_uj (j Lu4_& 

. LjLSû A 


l-^-lj 4_û_j Ji 4 .S Lj L£_j j L^. 4 J <__^ 4 _j 4_£_Lj j La. l Si. 3 ^ 4 _j ^ n L^ 4 _j j_j 4 4 __jj 1 __ 3 j j 1 aXj 4 j_û ^_j 4 jS Llj_3 4 J <. ^ L’i 3 û 

^J J Lj_3jjAÛJ 4_S4_J_3 Jj_û L ^ L’i 3 û L_^4 _JÛj1__û jljJ 4 û J 4_j_L_3_3 Jjj_j J IjlLj Ûj 4— 3 j4_uJ û J 4— L_3_J iS û J L^. 4_J 
(jl_S4_j_3J L_^4—3 Ûj1_û J_J ÛJ Lj Ûj4__uj4_J 4(J_3J_LjV (J LS 4 A 1 3 J La. (JJ_3j4_a 4__ 3 4 û J 4_j L^ û —J_3 (J Jjj. <—^ûj jûj4_jl__LûJ 
. ö j 4-j-j j S-J lS L^. 4_^4_jLjj ^__lj4— 3 4_^4__LjJj_û Lj Lj_j_j 4 _j LL û û l_^4_ jûjLû jLujLj 4^_j_ljûJ ^_jj IjlLj ûj4— jj4__uj 
^_^_ uJ_3_3 4_S 4_JÛj4— 3 (jl_jl_û L_3_j4_j ^_J_3_J ^S4 3 3 x jJJ J^ L j 3 1 û û L_^_3_uj4_5> L_^_3_J L£ Lj 1 J û û J l_ul_3_3 Ûj4— 3 4_Ul4— 3 

<__^ û j 4_^ 4 _j_uj j jS 4_J ^_3_! 1 3 *3 3 û 4_û_j J l ^ L’i 3 û 4 ûj 4_j û j j_j j ^L j û j 4.S 4— lj_uj j jS 4_J (j 4 — ljS Lj j j j j 4 — 3 

IL ^^4—3 4-J-UJ 1 J j4__& (JJ_JÛj4— 3 4 <JJ__3_3 J 1 J JlL J û J 4— 3 J 4__uJ L_^_3-Uj4_£ J_J 4_S4_J_3 Jj_û j 4^4—3 .LjLSûJ 1_J_3_J (J_3 J J_û 

. ! Lj_j_Lj_3_j_3 1 (Jj4__uj4J lJijj4_jûJ <_ijj_<j4_S (j4_jlS j4_j 


û j 4_j 1 ûjjj J (j j_L ^4_£ (_5V (j 1—3 û j j 4jX> (j j l_^_j_uj 4 _j_uj4_j Ij ^-ûj-jJl — jj 4_£ (j4_j1_jl9ja j4_1 l ^ 3^4—3 

4 _£ûjjjj 4 _j <_£_ 3 _jIS û j Lû 1 iLu 3 d) ^ 4 _^ûjjjj jjj-û 4 _£ 1 jj jj-^. .(Existence) 4 _jjj_j (j 4 _jjj (jLjLû 

L_^ û J J_3_J_3_3 J 1 3 3 J_J_J 1 J_3 l_j (J 4_J 1 11 XX) J 4-J ^_3 J J_3 (J û J 1—3 J û J A-J. 1 3 ^_J 1 J_3 û û ^ -JL A ? A. 3J 3 3 L J ÛJ û J û J û J 

j (Proton ) jj_j jj _3 4 _^ (j 4 _j l^Jj_j 4 Lj j 4 — j -jISû (QuarK)<_£jij^ j (jL£ö(Electron)jjj \*\ \ 1 4 3 

l_Sûj LILlj 1 Aj 4_L1j Aj 4_j 4_j <_^_j_Lj J j_û <_^_j_uo 4_£ 4_ j4_jlj4j ?LjJ3_3ÛJ 1 Aj4_j j Lj(NeUtrOn) j j jj j_jJ 

J_ 3 J-UJ (J Lû 4 _JÖ 4 J û J 4 _J _3 J 4 .S û Jj û J ^ V 4—3 . û J û J û J 4 û J >.^ n L^ ( < 3 3 3 3 û l_j 4 _£ û JJ-û ^jJ-J 4 j_û 

l_^_ 3 j 1 J J j j 4_a 4—j L* 3 3 3 û û \ a 4_j j j_û_j j_j ( 4—3 4_j 1 j_û 4_a j j j 4__ û 4—3 . û j 4 _û_j j 4 _a û J 4_^ û j j j j j_j û j Lj j j J 


i ûjA’ui’i i'i4_j i_j 4_j 1 1 jj_ij j \ j 1 jö jj ^ji_S4_i ^jjjSû j 4_jj jjj j4_j jjjj (j4_^. 3 Ls j L j blind spot jjj£ L^- “ 

1 jlj_j Llj_i uti 1 1 j 4 _J IjûjjJ ^V4_j .<_o_jj4_SûJ jj (j 4 _j 4 _Li_i_oj_ij-j 4_j_)j4_jL j_i ^ 1 j < ^ j j 1 < <1 ^4 1 ^ ‘j < 1 ‘< <_j 4 _j|^j 4 _o 

. (^jjjjûû 4 jL£ 4 _j <Aluj 4 _j 4 _o j Aj’ij o (j Lo 4 _jö 4 _j 

.^j_jjjû4 ûjjLo i Lj ûj 4 ji g ^jj 4 o l j-i (j_ij_LjLjûj4_uj 4_j Quark <_jjijS 
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^_J_3 A J_û ^g_J_3 ^ - " 3 3 3 ö A -1 A ? ûjA’l 1 Jj4_3 ^g_^_3_û_JL_! J ^ÛJÛ^)Û4A_J (J_û L S ) 3 L£c (Jj I 4-3 J JJ 

4>S j_3 1 j J j_S_3 j A j l_1iS Ls 4__j 4_o4_j j_o ^__jIj_3ûA 1_j 1_j ?^__L_j A__2 j^.4__j- 4.S Ajj j - l_S_i_jLS " jjjjj_qL 4_S 
j A j 4 _j j 4_j 4_1 4__o 4_j ? 4_j 1 J 4_S 4 _j^_jlû_L_j (j J J 4_j 4_j j j 1 4 jj _ j 4_J ^_j j 1 _£_uj 4_j 4.S A j_j_o a. jj. 3 ö 4 4_£ A j J J j û j 4 o û 4 
^ L^-j 4 _uj 4Aj4_j_jjSAA l_S4_j 1 jj iS ö j 4_j A j £_j_S l_j (J4_S4_! j ûj_jAaLuj jjj ^lSûjjjj jLj cUUJ- 0 ^g__î_j A j_o 

. Ljj 4 1 a£j_uj4-S ^ S Li 3 o 4 3 j 4_j LLuj j 4_j j j_o4_JÖ 4 _jLo4_j 

jj (jAjj-uj 4 -_j ^_Sj_ 3 j J j_o j LS 4 -jjj_iS_i_Î 4 __j t jjjjjj l_j Lj 4 .S I Ajj ojj 4 j 4 y <\ \ ) 1 _S 4 _S _1 jj 4 _j ^_j 4 _ 11 j^. 4 _J 

19 v 

I A (Cloud Ch 3 rnbGr) ^_j_oJ 4 _JÖ UUJ 5 U 4 J jLû__jj^. 4 __j cUU^U < ^“ lj U" uJ l_Sûj c jLSûj 4 jJjS_ 3 _s 1 _j cUAj 4 _jAjS__jjjj 
4-j^L_jAj_o ^4 _j jj jjjjj ^jAAjLjA jjj J ^_3-Jj-jj-9 4__Î4_j ^ SjS 4_J j jJ ^_j lS 4_S l_j j j j 4JLL. 1 _JÊÛjj4__& 

Cj4_j^. ^j4_ j^. ö j 4 3 3 j Ljj jj ^jLjJ)j_ 5 ^jLjlj (jj-^ 3 Ia 1897 4_J jl_S4_jjjIlS 3 l4_j ££jjjSaA . jS-Î4_S4_j 

.ûj^jijjjA 1 a^j^j_ûLS ^jljij l 5 (Cavendish) jjjAjjij4_S ^^JLusiu 4 J (J. J. Thomson) JJ_uJ_ÛJ_uJ 
j 4 _j . A jS ö A 1 A 4_jj j j_uj ^_J Lj 4_j ^_S 4_u j jj j Lj 4_1 ^_j Lj A j l£ l5J _9U *La U < ^“ uj c5 ^3 ^La AjS_ 3 s Lj 4 j 4_j 

. 1 jS a ajj i_j (Cathode ray)Aj_uji_S ^_S_ujjj 4_j 4_jaajLja 


^ 3 J J J J J J J J J C5-^ 


j_uj 4_J j 1_S4 




j 4 -S_uJ_ 3J i jjjj^ ^ JilijS 1 4-3 ^jj4_jjjj L^_û lS Lj jj ^j—i lS ö j 4_j A jSj_S Lj 

9n 

4_j 1 j4j ^jjj 1 j AjAj4_J 4^jj4_j ^_j LS 4 J 3 1 0 S. jj 4_1 jS_j_uj4_j 4_S COfpUSCleS jjjj 
jjL j 4 _j_uj 1 j ^ S 3j I jji jjj 4_j 1_JÖAjj4_jö 4jA4_j ^g-jjj 3 S \ l4_j jj_uj_ûj-uj . jj jS l_j 4j^. j l_3 jj j 4_S j jAAaLû j4_S4_j 
4_J 1 Ajjj 1 Aj 4_ji j j 1_S 4_î j 4_S 4_Jj A j_û ^ V 4_j . ö j ö A jS 4_jj_uj 1 Ajj 1_S A j 4_j A jSj_S Lj 4_J j 4_js 4_j J 3 33 U 3 
^g-j-l 3 jj Aj 4_j^. j 4_JÖ 4 Aj I j A_j_j_ûJ4__uj ^g_jj4_Sj_uj_û 4_j LjLSöA ^g_i j 1_i j I Aj 4 _j 4_j Lj Aj4 jl juj . ‘3 Ij jj jjjjS ö j 4_uj 

. 4_j4__& ^j. JJJJ 4_j jLjjAjLj Ljjj_S ^g_jl_jl_jlj jj_û4_jÎ) jj_û4_j j j_i_lj l_j jjj_iSj_Î4_j 


4_Sûjj-oLj Löûjj4_û 4jj-o_Ljj jjjJjL^. jji_j4_j ûjijjjij ûj4__i_j aJ4_j_j jS_uj ^_S4 _jjj L ijjj ^jjij4__i 4 _Sjjj_o Li cloud chsmbGf 

ionizing ^L£4__j_u 3 j_ J Lj aj^I aSû/i j jl_S4_SJjA4U ^Ua jSai S iTi u.aa j_> .Uu-^Liaa Wilson chamber 4__i 

. radiation 

Ajj jjj JJJ j4_jl_ij 4_j IaLijj_S ^_jjjj|j4_J .(^jjjjSûA jjj_k. ^gJLJ-uj jjjj-uj j4_Sjj^. 4_i I A_i__u I jjûj A Ajjj 4_J COfpUSCleS 

. 1 $ jj jS û A 
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t j-l1_l-lj 1— lj 4 lj jjj 1^-lJ 4_j (J-lj I j-j Lj A a n j ^_j Jjjjj tS ^iuLLj 

Ci ax)4_j& j4_^û4 ^_luj j j J j 4L l_j_j ij 4_iLj j l_£ j4_j j_i_ilj_iû4 ^V^Lj 

J_J_J_J_J_3 J J_l4_£_l_l_J 

^SjU jU <U jjj_jj_Lj j jj_jjj_j ^_j 4_j_j jlj 4_û_j 4_j_j l_j j4_!sjj_uj (_£ 4_J_j Ji j_o j4_j ^__ i_j 4_j jjl_lj lS4_£j Ij^ 

4 o i j ^V4_j t j_j 1 jS LIlujjj J jI_^4_£jIj^ 4_J jjj_jj_i_j j jj_jjj_i clj_jljû4lj . j_j j_i_i_j l_j t LjlSûJ 1 J_oj_j4_j 
4_j jl_^4_£jlj^ j 1 JJ-J Luj j j_j û j 4_5 i û j_lj (Jj_jJÖ t4_jûj4_j ^_uj_j 4_S ûj iS jJÊ t j_a LJ— j LJj l j_Sij 1 j^ j_l^j4_jî) 

4 juI i o 4-jŞ . 4 _j_lj ^_jjj_j 1 aL Ljjj-uj 4_J Jljl_j ^Sj I j^ 4_jj_j L1j_j_jûJ jLjj jIiS4_j4_J j 1 _j û j 4 _j1LujjL j j j J 
~ j j j-J-o (jLj) l £. iSj IjS ûjJ j l_S_lSj 1 j£ t^_j_iljJ jLj ( UjLH-3r LJ 3 (jj-i j jj) 1— luj (jjlj_i_uj 4 _j jl_S4_SjljS 

. j j 1 j_i_i£J ûj4_£_i_i l S ). \\ juj V 4_j ^_i_!û4 4_jLo4_j t Öj4£ûjjûj 21 (pi mesons 


j_jl£j4»jÎ) j_j I JL^_lj L^ 4_J c^_j4_û jl_i_ijjj 1 JLj_j1Luj 1 j 4_] jL^4_£jIj^ 1 1 JlJJö 4_c 4_j 1 j 1 J JÛj1—1_uJJ_1 j4_i 

j l o 4_£ 4 _j j_j l_£ j 1 jfi ^Ij J j_o j û j 4_j jjj l_i 1 1 J j_j 1 j J V Luj 4_J ? û j 4 _j_j 4_^_j 1 4 jj^. j l i^ i 1 ^_j 1 j_j 4_j 

4_£_1j_j4Jj aS j4_jLjAjLj j4_j . L1Ll& 1 J_j jjI j!jJ4_j l£JJU ^g-^-Lj-a jHi o öj l i-ujj-j ^4_j 1 1 j£j Lj_!lLlj_j 

LIluj j j J j LS 4 i i ^ j l_!i A ^ o n 4_SJ j_j4_1j 4_J jIjLjj^. ^S4__jûjLoj ^ i i ijiH 4_j j jJÖ 4_j j iS û j 1 j£_jj l__i J 
L1 lj_jû4 4_jûj4_j j!Ljj4_j t jjj 1 j-pu-jj 4 _uj j û jLj ^ ^ jj jj ^-1 4 jS 4J V 4_S jj-3) *Lj L1iL_jû 4 tjj 1JJ-J 

j 1 j_j iS 4_i_j JLj 4__o_j 4 lj Lj j j 1 J j 4 ilLuj ö ö 


ö j 4 _j j j_j ^_jL j J 4 _!lj jIljJÎ) û 4 ^ n l£ j LS 4_^J j_j 4_j 4.S öj ö j 4_i û j_j jS j l_i j jjI 1_j j_j_S ^_j 1_j Lj 1 j Jlj 4_j^. j 4_JÎ) 
. j_jj^_j 4_j 1 j_j_j ljj_i ^U- 3 ^ 4 ûj ûj_j ^j-i l£ ûjj-jj lij 4 _^Jj_j4Lj ^_j J_j ûj_j_j j jLSLj! J j jLol—j j4JLjj 4_J 

Lj jj_s ^LiLjLllj 4J jjj j_j jjj_j_j_il_l 1 J 4 li jj^-j j 4_J j4_l l£_lj_l4_j j4_j jj jjjj j!4l iq4_j^. jSli jjS 


t û j 


ij£jûjjij ji_)7t 4 _j pi mesons jûjIj^-jjj^ pion i j_l_j_oj_j4_j jLjj_j_s 4_i pi mesons - 


21 
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. 6 J 4-jj 4. ^ \ 1 (_£ÛJj4_j ^-LJJJuuJ-J-J _JJ_J <-5j I j5 ^_J_3 J J_0 I Aj11jj_J I J J ^-jVLuJ 4_î . 4__3ÛJj4_5 ^ £La 4_J 1_J (j4. ^ 3 ~\ 
^jLlJLj ^_LJ4_jL i 4 _j4_jê j4_54_j ûj4__lj 1_j_1J j4_j . Jj5 (j L_Lj_ji54_j3 1 _j JLjIj_jûJ (j 1__l_lj 4_j I j J (j4_jlj4_j 4 _j j_j 

4j ^_j4_jö infrared jjjj-jjJj ^ £Li j (ji_jjL5ûjL^. j jj JL û594_j^. ^.jûjLj. 4_S lilj i4-& ji_j_jjj_j 

(jjj5 i j 1 jS ^_j 4_j j (j û Jlj ^ l 3 4_j 4 _q_lj û j 4_j J j5_j_9 1_j (j L o 4_& . û j û j û û 4_j_lj ^_j j5 û j 4_j 1 3 >>1 3 3 1£ 4 *s ^^5 
1 a£_j_Lj j j_o 4_1 (jl54_jjlj5 t 4 _j_j_j4_j 1 j ^-ojjJLjj ^_Lj J j_o ^_j_j 3 ^ 4_l 1 . (j4_Lj 4 _SûJjLjJ (j4_!9jj_uj 

. ûj4_jj5ûJ l54_j 1 4-j 15 4 3 \ 5 j Lj 4 _j^_û_jlj 4_£Jj_j4_j (jjl_j_9ûj (J4 _j 4_J (jjjûJ 


LJ_uJ J J J 4_J lj LluJJ_3 ^4_J j4_uj4_J (J Jj5 jS J 1 k ^J-J l5 4-J ö 'J-A J 1 J-2!k. t_J_LJ 1 J_3 û J 4_j_uj4_j 1 j ^_ûj_jJLj ^_L J J_û 


? û J 1 JLJ J J J \ A. û J 4_J (JLLJ-3 t Lll 3 3 I j5jjuJ J J J 1 J J J J J_3 I J (J J 1 jjLj J L J ^5 4_J û J Lû 4_J (J l g J J 45 4_J . Lj L5_î 

(430-354) (St. Augustine) (J_LJ_uJ j5 J L . Lll 3 ) 4_uJ (J J Lj 4_j ^_J LlJ_uJ_J jL ^_j _jS ^5_J_9 J J_uJ 4 Lj 4_9 

4_j 1 j 1 _j_uj j_3 ^a4_j (j4_jl_uj4_S j4_j j_j Jj5ûJ LLujjj J ^jLûjjJ 1 J jjL 4_S 4__l_ljûj4_j (j4_£4_ûVûj ^_j4__jj_jj5 
^Ljjj LjLS c4_S_jLjjLj ^4 _j .ûjjJj-S LLujjj J ^_jl_ûj_j 1 J jjL 4.S 4_j4_j l g j "s, ^4 _j ^5_î j_o LjLS _^5_Î4 _j ?j4_SûJ 
Ojfi jjj 4_j j j_lj-uj j j J ^_jl_5 j4_j jj_j 1 j (JjûjLj J^L_ j Lj4_lJ4_j . ûjj_j4_j Ijjjjjj45 ^_j J j5j_uj j j J (Jj_j_j 4_J 
Lj-uj lj 4_Şjj j ^4_j 4 \ \ 1 jLj4j^ (j4_jl_uj4_S j4_j j_j (j 1-5 4 j 5 û j_û 4_J_jJj_o4_] 4_5j54_j (Jjj4_û4_j . 4__lj_j 
Û^) jjj5 jjj (j Lg-jj^. (jûj4_j (j4_aJ4_j 4_£ (j LSûjj_3 Jj4_j4_j 4J LjJL j 1 j juuj (j l g j j4_S4_j Lj4_jL4_j Lj_j_j 

.(?4_j4_û_lj ^jJjLLJ jj (j iL ö j j_j J j 4_j 4_j ^jLL LLj) . ö j 4_j 4L û .IjJ (_jj_ lj (jlj4_j (jûj4_J 


(J LuJ (J J_J_1_LJ 13.7 J_J û J 4-Lj-LJj 4_5 j Ljl_S J Lj lL_J (JjJ ^ 


j2jlj 1 i ^_5j_îj J ij_û Ljj j 1 jj û ö (_jj_uj4_j 


j ^_jjj^)_j_û 4_o l_j4_j_Î4_j ^_j_j 4_j 4_Lj j j_o ^4 _j ;( i_j_j l_i£_j_j Big Bang) 4_jûjj4_j û j 4. j 3 q 4_j 4_jij tj_j_uj_Lj 
(j Lû 4_jö 4_û_lj l juud 3 3 l_j û j 4_j_Lj Lgj-3 j (j-j j-j-uj Lj cLjLjûJ (jLo iLLud 3 3 l_j û ûj Lj j (j 4_j j j_uj (j Lj 4 3 3 jJ i j_i 

( Lj L£_J (J 15 4_J_i5_uJ_LJ 4_J_i5 V Lj^. (J J Lû j_3 J (J l5 û J J-J J J 4_J 4_J (J 4_j J J_uJ L 1 U 1 J_3 û J (J_3 J J_û (J-J-û û J J J . I L_LJJJ_J 

^jJLuj (jj_j_î_3_û (jjAj4_j^. 4_S (j L5 ûj_lj-juj4_j 4_Î4_ûj5 ^_i5 Ljjjj t ^_j_j_ûJ 4 _uj_j (jjj 4_j_lj_uj 1 j j4_j l_JÎ)öjj4__û 
l5_lj) 4-5 û j j 4-5 Öj4 j i q4_j ^-Lj J3 j_û 4_j J_3 ,(j4_5ûJ (jL_û_lj j (JJJ J ^ ûj4_û_lj 4_J (Light-YeaO^uSiijjj 
^_JJJ_3 4_û4_J J-J_J_uJ 1 J 5-1 î 3 J J-û ^L-jJÖ (Jjj4_jLuJ ^4_J 1_J . J J_uJ_J_3 (Jûj4_î û jj5j4_5 4_J J ^JJjl IjuJ jjj - (e5_jl_j 

. 4__3_3_3 
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jj 4_j 4. ^ iS 4_j jlS4_^jlj^ ^ û 4_^. . jL^4^j!j^ 
4 4j4ja.j4_& 4 Lj j_i_a ^g-j L$4_j_a4. \ ia_!i 3 4_j_jjj_ij ^_1 1_S4_jj_S4j4^j 

^ 5 __Luj4_& Lj_3J_3 I J_3 l_j l_J_3 4_J 4_J l_^j I j^ 4_S ûjIj-jIj 


4_JJJ J 1—3 4 l 3 jlîd 3 & . 4 J 4_J l_J_3 Lû 4 4 J 1 A S 3 1)^3) J,ij3_3 j_3 C J 4_^ û J L ^ 3 I 3 J j_û ^_J J-îJjluJJ JJ 4_£ L_^_) Aj 4 JÖ 

J_3_uJ 1_J Lj-ud 3 3 J û J 4_J J 1 0__3 1_S û J 4_j 4j*N 3 Q 1_J J 4_!a J J-uJ J_3 4 J 4_J 4 4-3-3 L_A_3 l 3 ^ 3 3 4_J J 4_£ 4_j L^ 4 ^ 3 \ 3 4 J_û 

j4_j 4_3 . J_3 J l li juJ 4 J ^-uJJJJ I 4. ^ 3 l 3^ 3 3 4_J 4_j4_j|j4_J JJj4j4_J ^_J 4_l4_uj4__jj4_J ^uL^LujLj 4_^J JJ^. Lll 3 344 

JjL.4_J L_J_3 L_iS_3_3 JjJ-J— 3 ^_J iS 4_£ LJ iS l_j Lll_uJ J J 4 V J l <\ ^ 3 1 3 4 J-û ^ )j4_jft C^_j4-JÖ ^_JJJJ Jjj4_J_3 4j_û j4_J 

4_£ j_3_j_ujj j_j 4 4 4 j 4_J 1 3 4 3 1 3 j4_j 4 o 3 3 jjj 4 _j_3_3_o 4_j . ^jjjft Ll L1 i_uj4 44_j jjjjIj^.j4_j ^-ûISLj l_iî)4jj4_JÎi . jiLj 

. ^£_j44I4 JJJ4j4_A j j_j_3_uj j j 4 jLj4j4_uj4_j l S 3 1 3 \ \ 3 


L *3 3 3 4_j 1 1__3 4_1 4__Û_J 4_J_J 1_J ^4_J JjiLj4_& t JJ 1_3 ^_J_3 4 j_û J_J_1 4 4 ^J— 1-3 L ^ 3 3 L ^ 3 1 3 4 j-û 


U'J^ 


- 1 


.^_)4-JÎ) ^_j 4 j_S__i_j j Liluo 4 4 jLjljj j Lj ^_j ^_i£4__û 4j4_jÖ û \ jj ^4_l4__& jjj_Î4_jö - 2 

. lIj 1_£j 4_!sjj_uj j4_Ê ^g_j 4 j 4_1 4j S- 3 q Lj jj_û4jö lIIuj I jjj ” 3 

j j 4 4_j 4_S 4_Jj 4 j_û jj I jj 4 4 4_S Llj 1 _£j ^_jj_lij_ij j jj ^ I 4 ^_i iS 4 j 4_j 4 j 3 Q Lj j L^ 4 4j j ” 4 

jj4_1 jLj 4j4_l4 \ 3 


6 4 j j_ 3 l11i_uj j j 4 j Lj j jj Lj i I j 4_JÎ) c (_S Lk. jj j I jj^. 4_j j Lgjj^. l *3 ) 14 4 jj_ujj j 4_j 4_S 4__u j jjj 4_1 jj_ûj jj 

4.S 4 3 3 3 I 4jj û jj j (Elegant)4_j|jj3. 4_^4jLj_1-u!l_ij . 4j4_1Vj-l^.44 4_jjjjjj ^4j ^jjAj jjjj 1_£ 4_j 4-j 
Ljl£j l11i_uJ j j 4 j ^_1 1 jj 4 4j 4_j 4__û 4u I 4j 4_J L*. j j j 4_J ^ V 4_j . lujj ^jj 1 ^ j*j 4 4 1 Lj Lj 

j4_Î <_S4_j . 4j4_jjj 4 44_1 ^jSa^j I 4_1 L^ 4 j 4_1 4 jfL_i_S Lj (J4_j 4_J 4_j I 4 j^j ^_ujjj_uj j j 4 j4_j4_j Lj4_lLl4_j j 


Page 51 



4_S_j jj^. ^jûjljj. j_i 1 j \ -\ jI_S4_Sjj_uj 4_j4_li 4.J c n iû J jl_S4__ujjjj 4 _j4_j 4.S jj_jûj4_j 4_j l u_lj_luj lj 

. 4-j ö j ûj I jjL 4_1lj j 4_£ j l 3 3 Lo Lj 

j û j Lj j ö J 4-j 4 _jö c. S iSjj_i j. . j 4 j£ j Lj Lû j_j_LjJ 1_S Lj ö j 4_j 1 S u q Lj 4_o 4_j j j_j 4_j iA±j jS j V jjj 4_£ 

. û j I j J ^ l ~\ i4_j j iS 4 _j_j Luj j jj jûj4_j|jj4_j 4_j ûj(PÎS3) Luj_lj JjV jjûjLj j4_uj4_J 4_j I jS 4_S û j 4j Jî jS__j_9 Lj 
j4_uj 4J ^_j 1_S ûj I j Ljj^. 4_j_j L_j j jj jjJ-jJ LS cjjjl^LSLj ^^4 _j . û n ^_j 4_j L_j_9 4_j 4_Sj ij-j j. ^4_j t ûj4J 
.ûjûjIjjjL 4_j_j J ^g-j lj \ jLo4_jÎ)4_j ^ 5 _j4_jj_l_l_lj jûj4_j ûj I 4 j4_j ûj û( I nClinGCl Pl3DG)j_jJ ^ S jj4_jjjj 

. J JJ J_LuJ_3j4_J ^g-J 1— S 4 LJ— LJ— LuJ LJ (j4-J I j4 J. LJ Jjj4_o4-J 

4__l_lj j S jlLuj ^__lj I jj^. 4_jjj_o_j j_j . j 4j L_l_lj 4_j Lj ^_jjlj4_j 4-j ûjûj4_uj j ( Lj j_l_lj I jS CfitGriG) j 1 _Sûjûj_lj 

^ luj4_j 4_o 4_j jjjjjj-uj ^_j1_SLujLj 4_£_j j_^. 4_jL.4_jLj j_j jjj IajLSLjIj jlj 4_1 ^V4_j 4jj_jjj_j_Lj ^—jLujLj 4_j 

J Jjj. ' 4ûûLuJ ^-S^-J^-J^-Ojjj 4_! Lj4jl_JL jjj ^-S4 _ jûjLoj jûj4j JjSjS J 4_j l_J_3 J J J_3 Lj ^_j_i jS ö J_J_LJ_uJ ö ö 
4_j ^_j Aj û j_lj J j J ^ V 4 _j . 4_j 4 _jö û j 4_S 4 _j_j_j j j_j_3 ^-o j j_9 4_j ^_j Aj û j_lj ^ 5 __i_j 1 J^- . Lj LS û J Lj j 4 _S_jj^. 

. 4_j4_jê j Lj ûj4_jj_ujjj_S_3j (j lj I j_j 4_S 4_j4_jö ö j 4_j Loj^. j_j j4_j ^_jjjj 

4_j4_jö j— 3 1 11 j’i 3 j Lj ^-S4_j 4 xxi 9 . LjLjSlj jjLujjl j I j_j 4_j LjLûIlj ^jj4LiSl_9 4_J LLj_j j_j ^j4_j_jjj_jj j4_j 


t jj Lo 4_3 jj 


4_j 6 ö Luj 


(JJ_1_0 




V4^ 


û J Luj j J^-J ^j 4_j^. 


1—3—3 û J (_5JJ_3_3 


û A 


(j 4_S 4 __Lj J j_o (j û j 4-j j_j J jLj J Lj j j LS 4_j__lj Lo_uj Lj 4_j 4_j ^_j 1_S 4_j_j 4j j Lj ö j ö j_j j j_j ( E p i cy cl g ) ^ 4j j i_j j <Luj 
j4_uj 4J J l_S 4_J_J 4-J J Lj J 4_uJ ^j-J ÖjS J l_3 J 4_J IjjûJ 4_S 4_J_J Jl J_0 . Lj 1_S_3 J Lj_J 1_S 4-1 JJ^. (J^-jjj-uJ Lj_3_3 I J_3_3 J_3 J J J 
^_J J 1_S ö ö J J ^ V 4_j Lj 3 3 û J J_J Lj J ^_J J jJ 1_J J 1_S 4_J_J 4j J 1-J J 4__uJ ^_J J jS J 1_J J J J-3 Lj I J (_5 I J . Lj 3 3 J__3__3-uJ I J jliS4_j 

Ljjj I jj_j (jûj4_j jj 4 _j4_S4_Lj jj_o Aj Ij4-^. 4__o4_j jLjljlj ^jjjj^j-i 4_j cLjljûJ 4_S4__Ljûj_o 4_j jjLjj 
û j_j_uj Lj (Ö3t3 Lj I J ) ^_jj Lj_j I j 4j i S jj \ 1 4_S iûj4_j_jjA_j i__S4_j j l£ ö j 4j jj S _i 9 lj 4j t__S_j4__ojS j4_S4j 

■ Lj 3 3 ö ö Ûj4j 4 AJ 4__o J J J_uJ ^ S ' J.l *LJ 4 _J_Jjj_J_J j4_3 4J t-Sûj 


(j j 1 _S_j_uj 4_S Jjû-jl— L uj ^J-j J j_o 4_j I j jl— jjûjLj jjj4^jjj jjjjjû J I j4_j_JiS ^a4_j ^_o 4_j^_j_j_j ^_uj4_j 4j 

. ( I nGlGÇJSnt” j_3j_j_uj Lj) 4 _j^J_j ^_S_j_Lj J j_o LjLSûJ L_i_jjj-uj ^_j 1_S 4 _j_3 U û j 4-uj 4_S_lj_j4j J j£lS 4_j 4J j 1_S 

j j j ^ j_j_3_j_uj_j_3 j 4_j . ö j_j j j_3 j 4_S 4__uj j j j (J 1 -û 4J j_j ^_j 1_S 4jj Lj j 4 __uj 4__Lj 4 j_o 4J 4_Lj J j_o j 4_j Aj 4 j^. j 4_jö 

4_! J j J LS J 4_j j j_uj l_& ö j j 4__& . j_j jS_j j ji.i 3 1 3 juj ö ö j ö j 4 jJI 3-j û j j Jjj ^_j j_j j 4_SJ j_j 4j 

j 4_j I Aj 1_S j 1— o 4_jö 4J V 4_j . ö j j J jS 4_j û J j_j Aj 4-j^. j û j l_o j_j û j û j j j ^_S 4_j_j J j j 4_j ^_j 1_S ö j 4j J j^_j_9 Lj 
^_J_3 4-J i— J_J_J û J J 1_J_J l£ û J_3 4 J_3 j£_J ^_J J 1 S*3 xxl û J £g_J ö J 4_S 4_J I A-3.J J Lj J_J_J_3 I jj J 1—3 ö ö 4_J_J J j_3_J 

^JLL 4_j Ljûjl_j4_uj . LjL£_3 jjLjJ jj_j. 4_S4 _j_j_3j j_j jJjjj. jûj4-j ^j 1 3 4J Ljj j_1j I J j 1_S ö j 4j J jS-j Lj 


J 1_J_J 1_S_J J_3 J 




J-^-L) 


4-_uj 4- 


3 3 3 3 3 uJ 3 ' 




JJÛJ J l-J-O 1_S J J LulJ J 4 jjd 3 <3 4_t& jLjljlj ^ûjljJ^. 


j_JûJ I aLj4_jj Lö ^_S 4_j û j 4j I J j 1_S 4j 4 L5 j4_SûAj_j j4j4_JÖ l S 3 1 3 4 j_o <-_S_j_j 1_S ûjûj_j ^_S4_iV4_J . j_j j_lj_. 

. ö j j_j 4j Lj_uj I j 4_S öj 4j JjS 3 9 Lj 
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j5_Î4_j jûjLj ^_jj_9 j (j_j Lj jj 1 4j4 LLuj ö ö L_5_)Aj4_& {33 ,\ \ \ <\ Î4_uj-Lj4_j 4_S4 _J_jJj_o j4_S4_j Lj4_j Lj4_j 

j_j j 1 aLLuj j 5 4_î 4_j 1 ’i \ 4 __uj j 4_uj jjj Ljj_j_9 ^_j Lj Lj I j Aj4_^j4_& . j_j_Lg_j I Jj4_uj4_j ^_jjl5«jljj5 jûJûJ 
j ^_j_j I 4_J 4.S 4_j_j j j_lj t j Jj 5- v jj 1 £jl aj ö J jjj ^V4_j c (j 1_54 __l_ljjj_lj j Öj4 jlI Lu \ & j jJj5jI_5jj 

4_j Ljj \ \ 4.S 4_j_j j j_jj 4_5 jûj4_j jj JÖ 4_j Ljj_jûJ jL£4_j_3jllj|jj5 l_54_jûjIj 4_j cLjLkûJ ^_JÛjLLj4_5 
.L_ljj5ûJ JûjjLj ^_J_j 4_j jj4 j-Lj 4_^. ^4_î ^_54__i_jjj_j_) c ^_j jjjjj IajJj5j 1_5 4_1 j JJj5j_*_jû4 


4_5 4_j_jjj_lj û j 4 _j 


L5 :j_j j û j 4_j J j5_l9 Lj ^_j 4 j5J 4_5ju 4_j 


*Lfck> 


j 1_5 4 _j_j j 1_5 _j I j j5 j 4_5 4_j 


j4_5jj_j_) ûj4_j1_5_jj_j û j 4_j J j5_j_9 Lj j_jj4_j jjj 4-5 j4_jl_jj5 4_J_j Jl j_o j4_] <_5 _j_54_j t b3T0C|UG ûj4_j_jj_ljj Ijû 4 
jj_j i j j i_j j û j L j i_jj_j_9 ^-jLjIjIj j4_ijjj l aj l5 ö 1920 4_i .jju (Ststic univGrso) j i_j_j_oûj ^_jjjjj4_5 
3 ö j 4_j J j5 j 5lj 4_j (Edwin Hubble)(J_j4_& j_jjJl_lj ^V4_j .Lj_jjj5lj j4_5ûjLj4L9 jLj ûjLLujûj jjjJj4_5 
j JAj ^_jjjJj4_5 ^jLL5 jAj 4 Jl xjj Ij (J_j4_jö ^^4_j .£_Ll5û J jjjJj4_5 1 1 _L_lj 1 L’i lj ^_j 1_5 û j 4_j J j5_l9 Lj 

. Jj54_j 

jj5_Î4_& 4_5 4_j_l 5 lj j j j tjj^,û4jûJ Ûj4_j 1_5 ûj_l_luj4_j 4_J4__ûj5 4_J j4. \ \ 5 l_j j j j j4_j ö j j_j I J ^ j j4__uj j4_j 
4_j4__oj5 j4_jl_g_5_L_) j4__uj4_J j ûj1_jJûj_lj j l ij-uj ö A a ~\ j5_jj4_j_5_jj 1_5 (jLj (SpGCtfUm) u5_j4_j4_Lj 

ûj4_û_j_j j j Ij^. 4_J j 1_5ûj_j_luj4_j 4_Î4_ûj5 <_5_ljL 5 tLj_jJ Ijj4_uj4_j jj4_o4_j 4 jAj4_j jj_lj 1_5ûj_j_luj4_j 

j 1_j_j 1_5 4__lj I jjj^. ^_j I j_j tjl_5ûjjj4 ûjj Luj4_j 4_Î4_ûj5 5 i4_j4_Lj jûj4ÛJj5_luj 4_j j_j4_& 4_jj_j . j_j_J jj^_j 

j j j J j Lû_j_Î j 1_5 ûj_l_luj4_j 4_Î4_ûj5 4_J l 5 3 Aj4_& jjj^. 4j5û4 jûj4_j ^.jIjjûjIj^. j4_j .Ljl_5_j jjIjJ 

j jj I J j 4 _j_û I j 4_j 4_J . û j 4 _!l_lj i_5_j j_j j Lû-jJ û j 4_j_j j j Aj j__lj5_j Aj 4_û jj û j-Juuj j Lû 4 jö 4_j û j 4_j j 4.5 û 4 

j_j jj_jj_) j j j J j4_j I j4_j .ûj4_jj4_5ûJ j j j J 4_û__lj4_Î j1_5ûj_lj_uj4_j 4_Î4_ûj5 jj_û4_jÎ)4_j l_5_jj_j Ljj4_5jû4 

. ^ L'i 5 û 4 j J_3-° 4_A J J J 4 j 4_5 Ljj 4_5 j ö ö (j-J 4_JÖ ^ 1 1 4__ i j 4_uj . j_lLj5 ö ö j_î 1j_ji 

j_j . Ûj4_j_î_i_g_j jLLujûj ^_jjjJj 4_5 t4_54_jj5 4_J_j j j_û ^_j J j5 4_j j j_uj j _ j jLujj5ûJlj_j j_j ^_jLuj4_5 ^V4_j 
4_j t Jj5 (Fritz Zwicky) ^_5 _jjj j_ljj_9 «. (C 3ltech)^_ij_îL5 ^_jjLjj_l 9 jljlj 4 _jjj_û_j 

j4_5ûjj ûj4_jûj4_j I Aj_j l_5 ö j_j j û j JJJ4 4 _j_uj4_5 4_J ^_j5 Ljjjj 4_j4_jö 33 - J j !j_j I j4__j j 1 'uu 1 3 Lj ^.5 J L5 j_& 
^_5j4_j4_LL 4_J j4j 1—ljj l5_j lj j5 j4_j J4_a4_Î 4_j1_jj1_D Ö33 j4_j ûj4_jjj_ui4_5 ^4_j . Lj I Aj L’ujû 4 4_J 

j_îaj 4 _j^. .ûj4_ji_5_j j]u4_jî) mimic ^ j5* j V 4_û ö ö Lj_uj_j j_j û J ^_5 j j j l_5 û j j 4_jö . ^_j ö ö I Aj 4_j I J 4_5 4_j_j5 Lj j j j 
^V4_j i . jjj_lj> I j ö 4j4_j j Lj_uj û j” j J ^_jjj_j_j 4_j j_jj5u_ujû4 4_J jLjLjIj 4_î jjj 1 i jjj. i rf) (jj4_JÎ) j I j J 4_)Û4 

• I J- 1 - 3 J J O 0 ° ^L- 3 J 4.JÎ5 t j J J 4 j 4_5 ^_j Lul5 4_j I j jj_j 4_jö j 03 4_j j 1_5 4 __Lj J j_û ^—lj j_j û 4 Luj 


j4_Î4_ûjj_9 4 _û_j_j cj4_5û4 jjjJj4_5 ^_j I j_û5 jj^. j4_jl_jl_ujl_j j4_j jûj4_j_jjjj j I j J 4_j jLû_jIj 4_5 4_î 

t ji_û4_îj_j ^_î_j j j_û t(Four~ElGmGnt) ^ 5 _j_ûjL.jj“ j I jj^. ^_jjj_lj , - 5 ûj jLûJ-jjj-û ^jLj jjj_lj l 5 ) Aj4_& 
^4_î ^i_ 5 j 4 _jö ^_j_) *lj . û j j 4 j5 j l_j. . . u 5 _j i__i 5 _lj ^_jjj_j_) t(Phlogiston Thoory) jj_luj_l 5 j_î _9 ^_jjj_i_) 

4_j !J_) 4 j_û j J j j_j_j 


LJJ_ 


4_j j j_û_) j_j . j_) j j5 û 4 j j j J j 4_5 ^_) 1.5 4__lj_5 û j 4_uj 4_j 1 g 5. ij ^_) 4 9 ) 9 4_j^. 
j l_5jj_2»_j jjj j4_5_îjj4_j 4_î ^_i5 l_j j jj û j ö 4 j5 û J jj_lj Ij jj j_sL) t û j5_) j L_2vj4_j 4J ^_i5 Ljjjj ^_jj j_)_) 


( California Institute of Technology -i_jjji_Ji5 4J 


jûjlj5jjj5 - 
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IjjÛJ Slj 


LjJÖ 


aJ U 


'JJJ 


j_j Cj LS ö J ûjA_j i (j4_!sjj_uj 4 __o4__3 . ûjj-3 c Vjujjj J Jjj JJJ 
^-uj j j_j j_j ^U-j Aj û j L A n ^ û J û j 4 _Uj Aj û j Lj 4j n U ^_jJ U j j j 4U A_j I JlS. \ \ û j 4_j l_di û j j 4_JÎ) 

. I J j L j jLj4-j ûjIj4_jö 4j (jl-j 4 _Jjjj_uj j U j_j ûjIj4_jö 4j 4 Ujj_û_j j_j t Ui i iûJ ûj4JlU_uj j ûj4JU4_j^. 



ûj4_j ^j^Lsjj-uj ^g-jljLûJ jLj_j_j ^uUUjjj ^_I_j J j_û ■ û j4J l£j 
4 II Jl A û A û J 4_S_J Aj û J U 4J ^-jU U J J J L £LlJ lS ^ -JJ^j-J Jj LS_j 
j4_j (_j4_!sjj_uj Jj_j_j I j_j U ^V4_j t û j 4 _j_jU_J û J j_j ^U_jAjûjU 
? J_3_J_Î û AJ_J ^-J-J-J I J_J_î J 4J J U 4__Û_J_J l J jjJ. 3 3 4_S (Jj L£_j 4_j û J j U J 


j û j 4j J jU_j j j j j_3 (j La. 4 __û 4_jê 4_j 1 4^33 Jijujjj J j lU û 4 j j j j j 4_Uî j_j 4j ^_j j j_j_j j_j t UiLo 1 _û 4_jê ^ V 4_j 

4 (Newton’s Rings) j_j ju_j ^_jU4JjU 4J I j t û j I j_j j U ûj4_jjJ. j_jj_3_j j j U 4_j j4_jö 4U <_U4_jû4jUj 

t Jl \4j ^ULjj4_JJJj j4_uJ 4_Î <_U4_j4j_JjU . <Jj_3J 3 \ 3 J 6 J ^Uj4_S J^j-J lj_J U 4JJ_3JjU_J_3 J û J ^_uJ_J jU. 

. û Aj-jj ^_û J_ 3 J j_uJ ^—îUUjJJ oU û J ^-jU-JÛJ <_U4_J ^gU4 3 3 3 S U J J J J ^__3_3 U Ûj4 3 3 3 3j4U_3 U J J J Ji_3_3 I J_1_J 

^-j-j j_uj j U 4_U û Aj û j U 4.S (J J J J 3 L ^ U U j 4J j U l ^ ijjja <Ju 4_J_j j j_j 4__uj û j û j 4 __uj 4j j 4_u 4_j 
^_jU U j j j (j 4_Uî j_j 4J ^_j j j_3_j 4_j 4 __û 4_j 4 _j_j_j j Uo U . <■ 33333 û J 4_j 4_J û j 4_j j j j j 4.S 4 J_jj U ^_j_j j 4_^U 4 _jj 4_j 

. Jlj j 4.S û j j 6 4 (j4JUjUj_& weve theory ^-jJju^jj ^_jjj_3_j 4 _j ^l/ 4 _j t<Lj_3jU_3 4 _!sjj_uj 
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4_fs û j 4_5> 4 _j û Jj Lj J (jj_& *Lj (jL5>4_ljjj J i ^ ij Lj 4_1j Lj Ljjjj j_j (WSVG) (Jj_j4__ûj ^_jjjjj lj 4>j 

4_j_l_uj_j J Lj ^_Ij_j4_ûj ^_j_uj4_j^.4_1 l_^_lJ j_j 4 _Ûj . (JJÛ J 1 4_j4_j ( I ntGffGrGnCG) (j j j.^. 1 û£> 4_j 4_j LIujjj^ûJ ^_j_j 
j ^_jjliS4u4_! (j LSûj4_jJ4_jÎ) j4_Sa_j c j j 4_£ û 4_j j 4__j j lS4_Jj_j4__jj luuuL^ . ^ _a û j_jjjj4_j l_^4_j ûjuj^uj 4J 

l_i_uj j j J j_j û j j 4S ^_î ju 4_Jj j j 4.S û 4 j_j j_jJÎ) 4_j jj^ 4_j j 1_S 4_1 j_j 4__Ûj c q j 4_^j juS 4_j 4_1 jj,t 1 1_S û j 4_j 1 J 

. j AS j û j j L& j 1_£ 4_î j_j 4_Ûj £^jj jS û 4 4_jL j J ^ 4_j . ûj I jj j l_j j 4_j_j l_j_j_j ^u 1 j jj^. 1 û £> 4_j 4_j i_S û j 4__o 4_j . L 1 i i û J 
j_jj£ jLS4_j jL^4_Jjj4__ûj tLjlj-j jj ^JLjJ j_j 4__jj ^jj4_jlj 4_J l_SjJ j_j 4__ÛJ (jj4_j_Î4_jî) 1 J4_j Ij4 j. j_j ^ £u \ j J 4_J 
J1 uj_j û 4 4_j_ûj4u^. ^4_J ^ j Jjj Lj 4_j . j 4_^ j û j j Ljö l_j j 1_£ 4_! j_j 4_uj ^j_jjSû4 14ûj_jJ 4 û j 4_j 4_5 j û J 

.4Jj1jûa£Aj ^Ûjjj^. I .l£4u4u 


j4_^4_ÛljjLj ^uu j 4_^S 4u j 4u ^__3 Lû 4_S û j 4 _£_j Aj û j l_j 4_î <__^4_j 1 Jj4_^i 4_! c 1 jLlj j_j_j ^jLS4_jjl_j 4 J 

4_1 ^j4_j j4_j j 1 j_lj 4_î 4 _j 4__& ^uj I j L_ul Ijûj-lJ ■ j j 1 \ \ jl_^4_jjjj 4_jjl_j 4 4 _j4_£ûj4_jjjj 

4_J 4 1 1 1 1 j-j jjj 4_ljj 1 j l 1 j4__j t û j 4 1 x‘û û 4 û j 4 _£ û j 4 _j j j j 4_J (j4_llj4u j4_S4_J û j 4 1 1 ^ ûû ö 4 ûj4_^4_jjjlu 

WaVG) jj_j4__ûj ^g-jj-ij j) . Öj4 £ûl xxijj J ^u j jj^. I _l5> 4u 4u jLj4_js4_j i j L^ 4_J j_j 4 _Ûj ^—jj-jjJ 4_J LjL9 (1 t2c3) 
c û j û jj_iS 4_j V 4_J . ( c . £. j 1 j_j 4 _Ûj ^jj4_j 1 J j j J (J Lj j4_jJ4_jÎ) jj 4 j 1 j_lj ^u j j J (_^ljj4__o 4_J 4 _l_i1i_jj_j ( iGPlQth 
L$ûj !j4_S ^_Îj_j4__Ûj j 1 j_l_j 4_J 1 Jj4_o ^g-j j 1 j 1 1 4_£ j_jûJ L1i_uj j j J ûj4_j ^jjlSjJÎ) 4_j jl_^4_^jjlu 4 _JjLj 

I 4 ^ j_lJ i j 1_S 4_î j_j 4 __Ûj j_j j J 4_J Lj lÛ9 ( & 5/ 2 c3/ 2 t 1 /2 ) 4_J 4_j_lj_j j_j 1 j( 4_S 4_j_j j Lj j 4_S û j 4_j j j j) 

4_Sûj4_jjjjj (jû j 1 j 4_S ^_îj_j4__ûj 4_S4_jjjl_j (jûj 1 j 4_S ^_îju4__ûj 4_j 1 j ■ ûjûa£jj 4_£4Ljjjj^. 1 JlS4_j4_j 

. û j 4 _jj jj_o û û 
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j4__sû.l^4_) 4 _j j lU 4_î j_j 4_jj l_^_lj l£ cJsjj_û ^ûj '. jjjj^ ! .1^4 -j4_} 
ö j A_j j-uj û J jjS A_j Jjjj. Lj j 4U û J j_uê 4_j jllS A_j j Lj 


^_jjj_j_j (LjjA_£jûJ l_&ûjj4_jîJ c Ij J_j__i_ûJ4_uj ^_JlS Ljjjj j_j ^_lJj_jA_Ûj ^-jjj-lj c I J_o A _j û J j j_j ^jA_ J4 _uj A_î 

4_j I JL-lj l jÛo. lj j_) 1 j ju! j j Lj c I JLo 4 _j_uj_j_j jA_j4_uj jUûjA-uj 4_J J 1_j^.4_q4_jö 4_j . 4 j ui I j 1_J ^__j 4_£_î j_j 4-j 

I ijj£4 J Ul j 3 I j_us iS j j l_S4_jj_j j_94J4_j 4_î 4 Ujj_j4_jö ) (Photoelectric^^LjjjjjjLS ^j^ijjU 
c^jj4_j 4J ^_j_Sl_jjjj £_j û 4-jj I j£ jl_j l_S 4_j 4_SJ jj 4_j 4 _j jj_jjj|jjûJ ( jjJ jJjjî) û 4 j1_S4_j 

j ^_j4_£Jj_j4_j 4jj I j 4 _£ûj_j_uj jjJj4_jö 4_j ^ j S U j j j jjj4_£jû4 4_jjj . jj__j_jj4_jj û 4_J ^U-lj jj_iU_i_Î4_j 

^ n S 4 û j 4^9 j j_û j_lj 4_jj_j_j_j LjÖ 4_j iS j 4_) û 4 __lj j \S 4J j_j 4 _Jj ^ lj-J-uj. j jS . Jj L^ û J j U_9 û j ^__J j_) 4_Jj 

û j I 4 j Ljj^_j j 4_uj j (jj Lj 4_j û j I 4_j j_9 j Lj 4 j 4_j û 4 j j j û j_l_l_lj j Ufs j j j j j V jS j 1 _j Lj j û j j LS 4^9 j j_o 

■ * 3 û 4 jj_uj j j J Jj_j 4_jj j jj^. 
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4_j 4_& û j 4_j j 4_L 4_j c û j 4 _£_j j V j^ j l-J A“' n I J ^ _j_9 cj J j 4_j û J j j j j J c 1 _j_j Lj j 4_J j_j j 4_S 4_j 1 \ i'uti 1 j 4_J 

j4j ^_S_) J Ljl9 û J (J L) J J_û 4_& (JJ_)J_) 3 lS 4 LuJ . Lj_3 J_l_3_3 û J I J 4_J 4_J J J_Q_3 ^4j L_ S ö J 4 t__l_3_3_3_3_3_3 LIL J JJ^. I aS 4_) 4_J 

. j£j_u 1 J 1 Jl£_j j V L^. 4_J j j j ^_S_) jj 4_j j 4_S 4_j 4_S L1 i_j_j 4_j i__j 1 j 4 __Lj Lj_j 4_j 4_j 4 4_j 4_& j Lj 4_j û j_j_uj 


)(_g4 ) )*ux)j'j_uj j j J ^4_j ^V^-j . ûj L^_j jS 1 JLûJ j Jj4_jûJjj 4 J_3 J 1_J j)4_S4_J 4 (J 1_S 4_S_1 J_3 4_J (J 1_3 4_i Lj 

^_j_]j_)4_L ^—i Aj 4__oj 4_j_j Lj jjJj4_jÖ ^^LIjLûJ l S V) 4_j LliL lû J 4_S4_j Lj 4_i Lj 44_SJj_j4Jj j Jj_)4_Jj (dUBllty 

j_ 3 4 4 _j1j £j4_j l_ Sûj 4 4_jj_ûl_j jjj lAjLo4_jljjj ^_jjj_ûj4_j 4_1 jj4_û4_j _ c i_3_j4_jö 4_SJ j_i 4_j (jLi 

. ^L ljjj_!L!4_jÎJ ^J u_S_j_L 1 Jj4_j 



jj_û4_jö 4_J jjjj^. I aS4_j4_j 1 S û 4_2>. * 1 j VjS AJ jj^j^.1 aS*Lj<Lj 

4J Ijûj jjLLlj csj-L l->jLL j Lj ^^LLS^L^Li ^^Lljjj (_5^^J 

Jj 1_S ö J Lj j û j 4_j Lj û j 4_S_j j V j— > 


4_j û J j L) J l_S4_j ^j^Jajj-uj j 1 j l ) JJJ cJJJJ- 3 3 3 4 4 4_j4_jö lj4_jLLjj ^4J ^j^J^Lj L Sûj ^ _i i u j j_uj j j J 
i__S 4_j_j j j_i_j j4_J) . jjjLujûJ I aLj4_j_uj4_j 1 j ^_ûj_J1_jj ^J_j 4 j_û J4_a 4J - (j4_SûJ ûjlj4_j ^_S4__i_)j l_Sû Jjj 

J_3_jJ_j JjjL 1 jL Lj ^ V ‘A.j 4 Lj 1_S_3 j 1 j-S_) j Lj j ^_j aL 4_ûL 4_j_j Lj <_^J aL 4_jîj j_j û j 4L Jj S -1 Li j 4ja j jLj LliL j 1 jjj û j 
4__Û_J_J 4 û J 4_L J J J J 4_A (J 1 J ÛJ-3 Lûj4_a ^-jLSLujL) 4_J A_jûj_LJ 4_] .ÛJ_3_1_uj1j (jl-J û J_J_ uJ Lj 4_j L_l_) J J_3_3 ^4_J ^LS 
4_S 4_J_J_J ^_JJJ_J ^_)JJ_J_) (J 1_J ^g-lS-J-J LûL Lû £_Jl 1 3 4 J-û ^L-lJÎ) jL-uLj 4_J_) J I J . J_1_3_L) 4_û4_J J_1_J 1 J_J û ö 

Iaji4_S4_3 ^_L4_j 4J u-S ûj 4 _û4L ^L l ) 4J . Lj 1 _S_j j j j j j 4_S ^L 1_S 4L 4_j V jj_û4_jê (j4Lajj_L LlsLL 1 jL-j 
4j l_S4_jj4_jö . Lli ) )4_fl q l_i_j j j_j ^-jjj_ilrM 4 _j ö j 1 j_j jlL 4_S j l_S4_j_i i j j_i_3 4J l_S_jjj_j ûjLjJ Ij JjS_j Lû_uj Lj 
jLSöJjLjj cj^LajjLj Ijj1j£_jjLjj ^_S 4_j 4_j^. j IL 4J lLLLIjLûj ^ _i L Li 4 _j ^__jjj_Lj— ^LL ^LLS4_j_3jj_L 

. LjLS_) 
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l_S4__j 4_Sûjj_j j Lj l£ ûj 1 j l 3 4 _l_ljj j_L_j cl^4__jj4__uj A_jjA_£ûJ I Aj_j j-uj L_S_jAj4_JÎ) 4_J L_ lj 1-S û j j j u c ^ nl£ 

. j_j4_uj A_S 4_l_iS û j 4-uj 4_ljjj_lj A_1 l_S_j_uj4_j l_Sûj 4_j 1__lj j j_lj j4_j jj_o 4_& 4_jjj tû_uû J L_j_o 1_S L_j 


l£ 4_j 4_j V j j-o 4_û <_£ 4_!a j j-uj Ci ) 1 1 j_j Lj Lj_j 4_j 4 _j 1 J 4_S û j j_j j Lj 4_J IS 4_j_lj j j_lj 4_J ^ l S ^ 1 & ^ V 4_j 
L_j j j_o 4_& t(j4_Sû4 4 _j 1^)_jJÎ) ^4__j L1luj4_jö l_S4_S_]j_j4_j . jj 1 _S_j L_lLjjj_uj ^ 5 _j1_Söj_i_& j jjj4j4_S 

^_jl_jl_jlj ^_ol_S 4_jLjJjj1_j ^4_j . 4_j4_jÖ ^_jl_jjS Lj jLjjjL j_j jl_j (jjl_S) j ^_j|j4_j ^_S4_j ö jj jj 1 j-Jl 
ûj(Unified Theory)ûjjjjlS4_j ^_j j j_lj 4_j 1 J l_S 4_j 4_j j Lj lj j 4__k. 4_S t û j û Aj LSj_û 4_j 1 j ^_j jS Lj j_j_s 

. L1 iLSûJ jl_S 1 J4_j_uj4_j 1 j ^_OJ_lJLjj ^_L-J J J_0 (J û J_1J^J 1 JJ^. 4J ^g-JL UJJJ-uJJJ J ^V4-J i^—L-L-JÛA 


Aja_j-1 


L 5 J 


4_j_j 1 ~v 4 1 4 _o__lj 


C 5 T 3 


4_j_ 


) ) LuJ ) 3 


fJn 3 


(j-uJ 1_J 1 AJl 1J 4J ^ V 4-J . JU 4_S û J ^_J J J_LJ AJ 1 J ^_LJ_uJ J J-uJ J J J ^_uJ L) J- 3 1— 1 1 J 1 

c û Aj4-J ^jj4_uj 4-J jj-jjjj-uj (JûjLjjûJ j Lo_j j_j J j_o ^-J-lj 1 jj_lj 4-S j_j4_Sû4 

.ûjij-uji_j ( alternative histories) jLSa q ) )i_jj4_j_i4_j ûjjj-j_o 4_j 4_S 4^4_j_j1jS jjj_lj jj_l_lj4_j_3Lj4_j 

4_jjj_j_9 jj_o4uö jS_î 4_j tA n i jjjj_j_o l_S 4_j jLj qjj-j L_lj4_j jjjJj 4^ 4_j_Lj 1 j j_lj ^a4_j ^_j_j4_j 

. û j 1 j J- ) 1 j (SuperpOSÎtiOn) jj4_j4_j Lj ^_o4jl_jljS jjlj 4-S 4 _j4uö jL_ljjju jjj4j4^S ^_j 1_S 4-j_iS_o j_o 
4__l_ lj J 4_S û j J J j 4_J 4 _o__lj 4_S >_j 1 S j 4 ■*v j j j 4_j j 4_ uj 4_J 4 n'Q 4_S 4 _j_j j ju_j j_ju_Lj i- < j_j ^ Lj-j-j j J j 4_S_j û j 

ûjj-j j 1 _j j û J 1 Aj_3 4_a_j_9 Lj ^_j!aj4_o 4_J 4_S 4^j_j j j_lj jLSûJjLjJ l^^L-îjjj jj ^V4_j t l u-j-j-o lj 4 -Sûj_3_o ûjûjûJ 

. ûjju 4_j 1 _j_ij 4_j Lj ^_j l_S4-_o 1_S1 _j 4 jj ) o 4_& j 


( ^ 4 _jÖj 4 _j) 


)l_9 4_j j ûjj-j Cjj4 ^ ( j_lj_j4Aj ) 4_j ( j-uj-jj j_j j^-jjjjj) I Aj_j_jûj4_c. ^_jLoj ^_jLj4__&j4_3 4_1 


23 


j 4 _j jj_o4_sö (jj 4 -S 4 _j 4 _i . 4 _i 4__& ûj4_o4_iij ij£ i£_i_o Aj4_<A4__i_i a 4_j ^_j A jûjj_j cjLiantum superposition .4_j4_sö 

l_Lujûj 4_jLA.jJ ^ 4 _j jj 4 _j jA aAJ_j 4_j Ia_ljJ3jjS ^_jl_oj 4_î . 4_j4_& jl_jjjj_j I Aj1_SS4_j4_J ûj4_Aj_Î jSû 4 4_j Lj_iS_o j_o 4_Ajj 
jj 4 , j'j jj-uj 4_j j_j 4 _£_j l jj_jj-ujûjj4__j 4_S ^_i I j_uj l_i4_j jLoIj • j ^ ö 4 jl_S4_j j_jj-uj ûjj 4 _j jLj ^j4 ûjj 4 _j 4,<j n AûjjJ .j-ijSûJ 
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4 


*** 

0 LSriJ i iLjjriJJrij ûjjj-i-û 

(Altemative Histories) 


ri£ ji_,(Molecule) (Jj \ l ^ \ 1 4_o jS ^g-JJ LuJ-û4_j (_jl_JjJ_9 ^_J 1_J l_j I J 4_î l_^J_OJJ 1j 1999 ^JLuJ 4_J 

60 rij (_jri_Sri_: jri_i) jLSriJj_i£. jJ J_0 . L jjg Lfl L Si. ±1 xj4_jj4_j JÛJJJ 4 (Jj_J_JJJ_ 9 ^_JJ-J (J û JJ-uJ jA_uj4_J 

(Buckyballs) ^aj ^_jLS 4_JJJ JjJûJ 4_j 1_JJ_J ^4_J J lj^_J Aj 4_& i ^JJJ-J Ij^" xxlJJ J QJJjLS ^-OJ-J^-J 

. û j j J j^ L1 j_uj j j J 4_j Lûjj_ 9 j 4_J ^ Aj 4_& (Buckminster Fuller) j 4_J j j_9 j Lxjj V 4_j <LLj jj^. 

iAji_o_ji_jj aJ ^_j ^_jj_j jjj_jûjj4_£ a_j ^jJûj j4_1jj_9 ^_jLS4_j (Geodesic) l ^ jjoi o ij-j. ~\ dome^j^ojjS 

jl^Ulj 4-J (j 4_j LL-ij 4 _jj 4_j j4_j . j_j_jjll£j jj^_j ^_^4_j ^_j1_S4_jjj jjûj_luj jLo4_jÎ)4_j j jjj^j JjLoj4-j 
jûjj-Î ^g-J I j-J j Lj ö 4 jL^4_jjj 4JJJ I 4_jj { jj (_£j4_j4_Î4_£ j j J l_LuJ j Lö 6 J UJJU jûj4_j jLjjLS4_jjj 
( j 4_j j_i£jJ j_o j4_j ^_j J jS 4 j Lo j 4 _j jj jjjLjl J j L_iS 4 _j û J j 4_j ûj4_Lo4_Sûj I jj J Lli jj 4_î jj^_jjû4 

• UJU^ ^ 4 j û 4 


.cjISûj ûjLû^aj^. ^^4__uiLij_j j ûj-uj|j ^-^jJjjö 4 _£ tûj-ijj-ûij i j£_ûji_ojLû 4_j geodesic >. ^ 1**1 j jjj 

.ûjij-uji_j ^jjûj ^jûj-luj jûjLj4J9 ^j jjj4_j i j_lj ^ lui ‘i 1 j 4 1 4_j ûjj-jLö ûjû geodesy 4_j 
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AJ 4_S j iS 4. i ij j S xx) j j£-j Lo 4jjj 4_î ^_S4j i ^^LS4 jjj ! ^_S4_j ^_j l_S4_jjj 

. jjjjlS ^g-ojp^j 


4Jlj_9 4_j_uj I j ^__î j_j_j i j j_9 ^j jj 4_j ^ V 4 j û j û j 4 __uj (j û j 4_j û j ^_S 4_j û j 4_j j jSj_9 1_j £5 j 4_j Lo_j 4__o_j_j j 4S 4_j 

c j4_Lj L/j 4_j jLLo4_j Cj I Jlj jL^4_jj_j 4J l_$4_jû j_j_uj4_j (j4_jj 4_S4 _jljj^_jljj l_j 4 _j j LJ 1 j-u_j j_lj jjûIj ^ 1 :4_j 

4_J . £ 5 j 4_j Lû û J 4__ojj 4_S Ljjj-JjLgj 4 __ljIjjjL j4_j 4J$4_jjj ^IjûJj4j LIlj i4__& ^jûj4_j ^jljljj 1 _jÊûjj4_jö 
j4_j (j4 _ ijjj .(J-î-ljûjIj ûjûjj4_S jjj J j j J 4_j (__£_jj I j_j J I JlI jS jûjj 4_S ^ S ijj_j j 4_S 4 ljj^— ljj Lj j!j_lj 
j 1_S4_jj_j 4_î L_S_jAj4__& ^lV4_j û j 4_j_j j 4_S û J j jj4_SûJ 4_SûjIj_îJ j4j I4ûaJ4_jÎ) ^jj 4_S 4 i i t ~\ njL (j4_jLjj_j 
i_S_jjj_j j lS û j j J j4_S4_j . ûj4_S 4_1 jS (jjj _ j jl_j 4 'i ^ û J j j_JûJ j4__lj_j ûj4_j lSûj4_j4_j4_S 4_î (_S_jS4_j 4_î 
Lj jLSûjjJ j 4_S 4_j ^ V 4 _j j j 4S û J j û J û j û j_j (j 4_S 4_j V 4_J lj j_j 4_î (__Sj j j Lö ^ 1 j & j j J j_j j_j û j û j 4_S 

4_î <_S û j c û j 4_j j 4_S û J j j j J jlS 4_j 4_J (_S_j j_j j IS 4 _j j_j j û j û j û J 4_j j jj^. ^-JjjÎ) ^jj û j j 4_S j j j t-S 4 _j û J I j 

. Lj_j j_j_Lj û J I J 4_S 4_j j j_û_j 


jl_S 4__o4_j j LjljjLj ajj_j ûjûjjJ j4_J jjjS_j jLSûjjJ 4_î (_S_jS4_j 4__û__lj j4_S 4_j j_j_ljûJ jûIj 0_jj4__uj 
jûjLûj jûj4_j j jJÖ 4 _j jj_j_jûl 4 j>4j ûj4Llj4_Sj 4_SûjjJ j4_S4_j . Lj \ j lj 1 1 jj (_j4_SûjjJ ^jjûjjj j4_uj4_J 
^ LuS ^5 jS jj j_lû jj j 1-S 4jjj (j û j Lûj û j 4J 1_S û j j I jj J j 4— î j 4_S 4j . Lj î î jj Lj j jj ^5 4_S V 4_J j 1_S 4j jj 
(JûjLûj 4_î lSjjjJ j4-Ö ^_jLS4jjj ^jûjLûj 4_j I j i4_SûjjJ j j I j4-ö ^j1_S4jjj ^jjS 4_jl_SûJ j1_S4jjj 
^ V 4j . 1 1 6 4 j j j j I -ll Lûjj_û 4_jö (j 4_1 1 j j j 3 Lj j 4__î 4 _Sjj 4_jj_9 4j^. 4 __û 4j . 4j 1 1 jj^. jj ^5 4_S û j j I ^j 1_S 4j jj 

. LjlLIj j Lî) û I j Lju 1_S4J j_S!. S n 1_S û j 4_j Ljj j j J j 1_S 4jj j Luj_û 4_j û j û j_j j_j 4_S j jj 4_j û j 4j 4__û 4j 
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LSa II xx) AJ 4 J 9 Jj_ujj_s ^_S_lj I j_jj Lj " ^_lluj4-j4-j9 jjJ ^Jj_ujj_fl 

,Cil£öj LIluj j j J L£j4_SûJjûJ (j4_l4-û_jJ j4_j J 1 öö JlIA @_jlj 4_£ûjIj_jJ 


<j4_j V jj^j J j_o j 4_j û j Loj c j j J û j j J lS^S 1 4 j^ 4_j I ^ i ij-uj I j AJ I Jlj l£ 4_j_j j Luj_o 4j (j û j A_j J )jS_j_ 9 Lj A_J 

jJÖ 4_j j j_j û J 4 -û 4u û j û j I J jjL 4_S 4-j_j j l_^ û j ^ V 4_j c J jS ö ö J Lj j 4_5> û J j 4 _j j 4 __uj 4_j11uj_ 3 4_j û J 

4_S û j j J j j J j 4 _jö ^ n 1_S 4 _j 4_jÎ) j_j j_uj <— ^_j û_j 4_jî) û j 4__i_j I_j_jJ J 4_ 3 . | Jj_j 4_S V 4_J 4.S û j Lo j ö j 4_j Jj^_o 4_^ 

^_J_1 j L^ 4_JJ_J u_ 3_J_J û J I J^ J l_£ û J J J 4_1 L ^ 1 ^ 4_J ^ H L^ ^ V 4_J C LU_3 J 4_£ 1_J ^_jJ 4_J ^_£-lJ J_3 JJ û J I J^ 

j_j_o 4_S ^g-lj i^ 3 1 j_o j_j Lj j ^_£_j j j 4 (j û j 4_j j j^ 4_j L1 i_ 3 j^ û J j jj^. 4 ^ 4û_jjÖjj_ujj 4__uj l ^ ijj-j 4_o 4_j . q j 4_£ û J 

?ciilAj 
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. û j j-o u 


ISûJjjJ ^jP LlLlS : cs-^^ <J-Ij-Asj-* 

^4uÛ|j£ ^ÛLSLuIu A_j jjj Lg_o4_öj4_j ^Û4__ûu J ç juj J û JlIA g V’i 


AJ . (ju4_Su I JuA_j j 1_S 4 _j_j j lU û J j j û j A_j J jSL_9 Lj <A_j 4_£4__ûVûj (JjIaAj4__u j_j_jIj_jûJ 4__o_j_j 

c û j 4__j_Llj_j û J I J A.S û J _j A_j ^ Lu I j û j l_j ^__3 Lk. A_J j l_S 4_j_jJ j_jU_jJ j_o 4_J j_lj j j_a 4 _j j_j AJ j j j I J 4_S û j A_j A jSu_9 Lj 
4_j ^4_Sjjj ^_S4uAjLûj juAjVj4__ j LIluj I j û j Lj 4_J l S ijj-j . jujjuuAj A j 4Û LiSu j 4u 4_J 4_S j4_jö4_J L^. 
û j I j_u_3 4_J j_j£_jJ j_û ^jûjLûj ûj Ljj j J û j 4_j_j j 4_£ j j j J Lj-uj lj 6j Lj 4_J j_j Lj j l S L1 ^\4_j ^^4u jA_SûJ 4Uû4jA_j 
4u lU_j jj 4 j4__& ^u lU û JJ-J Lö 4 uj__j (JAj4ÛAjSjS j4u4_J ûjlju-u ^4u .LulUûJ aIuj j IUûjj_j-uu4_u 
^4u j— 3—3— 3 u_uju 4_U— u t j luuuuu Ijlû4uu_u ^u4u 4_1 u Sûj 4u4_j|j4_J ^V4u c Ûj4uujul_j L4u LjulIuul 

4Lulul_juu ^_Su_I j__iSu_I j_û ^u-A 4_j Lu j_u j4u . 4_j iS 4_J ju 4__û ^u j ju I aS 4u 4u ^u AÛ 4 __ûu 4uu lu ûj I ju_u 
j lu 4_S j 6 j ^u j I j luu. û j 4_j l£ û jj 4 4_J j l_S û j ju L& 4u_iS l_j j j j 4_1 ju 4_û I 4_j luuu c 4_j lu. j l_j 4u û j 4_u I j 4u 
j lu( (Jj__iS_jJj_û) jujujjj 4_S ^j4_jL^.jl_j j4u Löûjj4_JÎ) cluuuûJ lu_u j j J jûaSuu ^u j j_^. I aS 4u 4u j 4u4__ö 
4uAju_u_û4u cj4ujûjjLö j4u û A \ iu ^j4ûVju4__u j4u C(j4ûj4__j L^. j4u Aj4u_ûIj4u luLuAAuu 

. lu I A û A j j j j 4_Su_u j j A ^u i j ju, I aS 4u 4u 


t jlLj4 u u Ij 3 3 ju 34 \ \ ) j ^uLulu ^u j j_û j 4u I JL_l_3u_uu I j (j A j 4_j J jS juu ^__î Lu j Ij4_jö j j A ^4_S4u4_J 

^jljj4__û ^uj juu I j I j_9 j lu j jJ 4_ûS 4_j ^u j 4_S_uuu j4_u4_J . jj ju jl_S4uujjuu A j 4_j A jSu_u j4uuuuu 
lu 4_û Lûu j_u j 4_J l lujj-u j lu_9 û j A j 4_ûu j j A 4u A jSu l aulu A A 4__ûuu 1 1 AÛ l_S A A j lu A ^uuuuu 
^_S 4u 1_S 4 u ju l_S û j j 4_jö 4 Aj 4_û ju A A 4_j ^_S 4u I AÛ Lau l_S 4uu_uu 4_uuu j 4_j I J J J J j j_û j 4u j 4_u 4_J J J j 

. jAAAA ju ^ujft 'j4u 
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(jjljIjLj 4_S j L£ûjjuL4ujjuL ûJjLjJ 4j 4 _j_j4L3jj_û_j ^£ujjjL 1 s_L 4_1 j 4_j <3j4_j J)j£- aj9 Lj ^4_j 

^_û4_j_j IjS jluju_9 4_S j_jjSûJ 4_!9jj_uj j_j ^ ^_ili ui j I j 4_j 4_jl_o4_j 4 û j 4_^u_u ^L^ ^ Luj-J Ij j ö ' j-A a. j I jju 

^_0 4_J_J IjS ^-£-1 J l£ A û ^g-J l£ 4 I-J j-J-0 1 JJ_û4_JÎ) JJJUU_UJJU jl_û_j-j4__9 Jj l j. 1J I JLJ_jjj_uJ I j 4_J . ££juj^ûAuu 

. 4-j 4_£ ö j j j j j 4 j û j 4_jj£_L9 Lj 4_fi 4 jS-j Lû-uj Lj û j û j 4__uj 4_J 4 __û_lj j ö j 4_j l_^ û j 4_j 1 jl_lj 


Lj4__lj 1_j4_j & I Aj_uj_lj (j4_j4_uj ^_j l_^4u ö ö jluûj4_u4j IjUjlj (j4_jJ4_u ^4_j_j I j£ jluju_9 ^_j iS 4__L_L_j_j_j j_j 

j Lj“ ^u_o ju 4_j ^Liulu 4_J Lj_JJjj_uj j4L9jjJ J LJij_j 1 jj l_j( NGWtonisn) ^g_i jj jj-j ^-jjj-Lj Ljj4_£jûj l ^ V’ i L$ 
^u 1 4_j_j jj^. j l_lLj j j-uj ^u l£ û j_jJÖ j 4 L 9 j j_uj j LS 4 _j_j Lj j_l9 û j j 4 j_lj j 4_c l_j_3 . Lj L^-j 1 ,1 1 u j_j 4_j 4u^_û__u 
j4_uj4_J j_jj_lj jjj_3_j 4_jjj_û-j4_j 4 j 1_£ 4 __lj^_3-uj ' jlS 4 __ljjj_lj . j4_SûJ l_^4u j4_uj 4_J jl_^4_j4_i ^u Jj ^ _i 1 j L^ 
4_j4_j |juj4_J cj4_j|jjj ^u iLjj L^ 4 L 3 j j_û j 4u j û j 4 L 3 1 Ijj û j 4_S jj!j£u_ujjJ 4u ö >ju j. j 1 jju j4u 

4_j 4 ^ 3 j 4_Î4 _û jiî 4 j 1 jSuj lu J ^Ljjjju 4J4__û j£ 4_J juljuûJ j 4 u4_jö jluujju l_^1_j4_j jLS4_ujLû 

. JU J-^-J JULUUL^. I J. ... jlu J I J^UJ lu J 


jl—UJ 4_J Ljjjjju Jjl_J_9ÛJ 4^jûj4_î j_3_uu4u_U J_3 Ij Ûj4u_UÛJ4u ^g-^4u ÖJJ ^J I J-2L ^4uulj^ J lu JU_9 
^4u jujuuu ö 4 ^jûjujjj ^ujlSûJjj 4u IjljuIjJ4_Î l_^ûj ^^4u ?4_jj_^. I JL_lj_ûju4u 4u_ûu (jt- 3 -a ju4u 

4_£uj j jjju 4jlS4_j4_j ljuj4_J .LuLSûJ jj4_ujuj jIjIuj^. ^ujlj4_j 4u ^ ^ < jj j4JV4-u 4_j_uj I j 

^.^juJÎ) 4j4__ûjS 4^4_jj|j£ 1_S 4uu j j_u . Ljuj£l_j jjluJ ^u Jj j 4u jlujjJjulj j ûAjuuLu Lj4_jl_j4u j 

j4u lu lu . ö J 4_j ö J J-3-uJ J I J I J4u ÛJUUkJ 1 juu ^a4u jLj 4_J jLj ^juu LjS j_û j j LfT j jJj^Luu^ 1 l_£ûj 
4_î 4_£ j Lû 4_j I j j j ^u LS 4_j j j_û j 4u 4u 4u j_û l_j j j j j j j 1 j£u_u j j J i_S 4u ö ju ~\ j I jj^. j 4_u 4_î j 4_j luu j juu 
^u 1_S 4_u j j_u ?j4_^u 4L9jju 4_jl_jjj_ûj4u ^4u juljuûJ cûjljulj ju jLj_ÎuJj_û ö j 4_ju^u_u 'jlS jluju_9 j4uV 
^SAuÛjLûJ 4_J J jujjjlu JJ jli^ 1 JU_uJ ^u û j Iul 4_S jl_ûj4ujjû4 j4_û_u juljuûJ ^4_iu IjS jluj_J_9 
j 4_J ö ju lu j j 1_£ 4__û ju 4u j û j Lûj 1 öS. 3 3 iS 4_J ? j 4_^u j Lû 4_!9 j j_u ju j I jS LIlu j j J ^ ju 4u jj I jS 4_j_j_j j ö j lu 

. ö j 4_j 4_j j I j j j j I Aj j j J j 4_S 4_J j4_j 1 ju_j-u4u 


4_^ cLjujJu j Luuu £^ju I ju û 4 cj4_^ûJ ^4_iulj^ jluju_9 ^u [S 4_ju_uju ju jjjuu jLS4_ûju4_j 4_£u juu 

Lj4_j l_j4_j j (Turnip) ^_îu_u j (Jumbo JGts) ^V4 uûj j4_Sjj_9 j Jj_ujj_9 ^uji 4_i ûjj 4_S ^_^4_j4j4_iji 

j l ^ 3 û 4u ju . juu j^u ^u LûLu j Lj 3 3 ö 4 j 1-S ö j j J j 4_j^. j û J 4_J û j 4_ju j 4_S j j j J j_j ju 4 û 3 3 


jj_û 4__& ^-oju 
^ L-3-lUU JJ jij-Li (jP 


juju jujuu ^LSLulu ^V4 u t jj_juJu4L9û J ^4_jj|j£ jluju_9 ^uu 4u jl_û4_jljjj ^_j lu j ^-il_S4_i4u 
j 4j^ ö ö 4 L 9 j j-u j Lû 4_j I j j j ^u Lu j ^u L£ 4_j l g u_ ij j j_û 4_jö jj Lj_ 9 û j ^_i_lu j j J 4u 4_S I j 1_£ 4uu j j_u 4_î 

jl_^4_j4_j 4_J t__^4u4_Î4__ûj^ jjLu_9ûj u ^ûj j4_JÖ 1 Au_uj 1 j 4_î 4_jjj_ûu jjj cLûuu j_ûl_j 4 u4_jö jju 4 _û4u 
NGU mn) jLûûj4_u_u4_jö jûj4_jlA^Vûj .ûjIjIuu^. jlj4_j Ij4_jl_j4_j j4u jl_û4_jîi ^uL^^-SÎLL jjlu_9ûj j4_^4j 

jûjlujûJ ^ujluulj ^uJj^ Iaj4u Ljî)ûjj4_jî) t 1 3 3 j i l ^ u 3 û j6j4_jIa^Vûj 4_î 4_j 4 û ö j jjj ( uj4_u4_c. 

j— 3 Lj Lj I j . Lj 3 3 1 ju lS 4u 4u^. lu j ö J jj Lu_9 ö j j û j lu j û J ^u j Lju I j j û j 4u j jJÖ 4 *3 3 3 l_j j lu j j ^ lS4j 

?ûjûjû 4 4_ju J ûj4_û4_juIj^ ^u 1 aJ I AÛlo 4_J jujuu ^uL^Lulu jjj^. (Jöj4_j luûj!u4_u j£uj4uL 1 3 J’i 3 A luju_9 
^4j .j4_£û4 ^4 _ju 1 j^ jluju_9 ^uLSLuIu jjjuu jLS4_j4_j jj_û4_jÎ5 ^uLSûjA JU-gLluu 4_S juuljûJ 4 _û_u 
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25 . 


(j 1_S 4 ^ ij jS_uj j jS Lo 4_j 4_j (j û j 4 _j I _lS 3 1 4-ûj 1_j ^_S 4_j û j 4_j J jS__j j__lS_ 3 _Î jjj-j-lj 3 - 1-3 3 LS L-o Lj û j 4_Jo û j Lö 1_j 

. (j_û 4 _j_j IjS ^g-j l£ Öj 4 3 j 0 S-j-j 4 _J 4 _£ 


n n im 1 


3 u L->j lS^— 1 U J-J ls -1 1 33^3 (_^4j Ij 1 4jjj j4__j (J4_S4J NGWtonÎBn (^__3_l_jj_l_j (^__jjj_l_j (^_jI_S4_ 
(j4jSû4jLS L_S_J J I J_J_uJ 4_J (j1_S4_SLj 4_î j_lS_3_Î j_û j ^j_j4__j ^V4 _j ,ûj4_jjSûJ t_S4_j jûJûJjjj j l_û j 4_3 j j j û J 
4_1 4 _jûjLj Su 1 3 4 j_û ^4_i_j|jS (j Lj j_j_S ■ ûj 1 j L-lj^. (jl_û4_jljjj ^_j!_jj ^_j L^4_jjj_ûj4_j 4J ^-jj Ij4_j4_j 

4_£_û 4_j^. 4_J j j j 4_S 4_j 4_j 4_j j j-û_j j 4_j 4_û 4_j . Lj 1 J û 4 j l La ij j j j 4 j 4_S 4_J j Lû_j j_j ^.S 4_j 4 _!lj j 4 Lj 4 _!q_j_S 4 

. û j 4_j_j_j_3_û l_j j_j ^_^4_jl_jLû tjj-ujjj-uj 4_] j Lû jjj j 4 _j_uj 1 j 3 3 j-a j4 S 3 3 (jj 1 j_j_uj j4_uj 4_J jlS4 uJ l ij-JLû ö Aj 4_s 


(j lj 1 j j j J j 4_j V 4_J (Bell lab) JIj (_g4 £. i'q Lj 4j 1927 4j J 1 -S /.d ‘sd . aSöjjI 33 ^ lS^3 1 4 j S^ 3 s 1 _j 

Clinton Dsvisson snd LGstGr )j 4 _ûj_l£ j 4 _j_uj_lJ j jj_uj.j_s 1 j jj 3 j_i IS 4 û j 4 3 3 1 1 jlj 4 _ û (ji_jj_ 3 _s 

4_1 lS4__jûjjjS 4-S 4_j jj^. (jûj4_j j4_uj4_J JjSûJ j Lj û j 4_j_jJ jS__j_î jlj4_j . Ijj ^ 1 ~\ i4_j ûjû(GGnT)Gr 
4_J L_j_lo_j jS J4-S 4_J oiUjLS ~ ^_S4_j ^__j 1_S 4 __j j_j 4_J (jjll£jj-uj jjj (j4-jl_j4_j j4_j — (jl_S4_jjj iS 3 l4_j 
4 j 4_S û 4 j Lls û j j Lj 4_J l S 3 1 j-j 4_jj lS û j j LS 4_£j j_j 4_j (j 4 3 3 3j uj 1 j j4__j ?(j4_SûJ j 1 j^j-ujj j J (NickGl) (JSj 3 


^4_j (jûj4_j (_jjJÎ)4_j . ^4_jj|jS (jl_jj_3_S j_3 ^1_0 __Lj_j 4_j (jjjj (j4_j Ij4_jjjî)jjjujj4_uj û j 4_j J j£__lS Lj j4_J 4_S_jS4_î 
(J û J 4_J (jj û J Lj 4_uJ (J J J_3 J J_3 J J J j J (^-S 4_J û J Lû J_3 (J L^ l_j 1 J 4 (J_3 J__l_3_3 l_j 1 aS_î_J jS-uJ J jS Lû ^ 3 aO 1_J 4_] 4_j 1 J 1_J_S û J 

?(jû4_3 (j Lu!lj_ 3 (^_j_îju4_ûo ^_j Aj 4 _û_j 4_j_j Lj (j_3lj_3Û4 (J L£ û j jJ Lj jûjj 4_S 4_j4_j jjj^. 


(j Lu!lj_3 (HippOpOtGmUS) (jû j4_Sj4S (jL_j ^-Qju- 0 l -S < L9 (^_j £ j j 4_S 4_j4_j 4_j 4-£ûjl4jjj Lj_jjS_j j4S4_j 

Aj 4 _j^. j 4 _jÎ) ^ i!L_o_L 4 _j 4 (jl_û-jjS lSûjj 4 _jÎ) ^Sf 4 __j 4 Lj 3 3 ö J (J 4 S îjj_Î 4 S 3 3 jl£ 4 "i L’i ^_jj Ij 4 _j 4 _j lLujJLj 

LS~* ^3 Lj-J-J l_j 4_jj_j . j û J û 4 j 1 jul 3j j _ 3 4_ûSj_j j l_j_j iS 4 3 3 û 4_j_j 1 jS 4 _j_j j 4 _Sjj 1_S j-j j_3 û j j 4_S j 1_S 4_j 4_j 

(^_j Aj 4__oj 4 __lj Lj ûj4_j 1 j_j 1_S4 _j_j4_s4Ls ^J4_j (_£j-& 4_j jj 1 jj_j (jVûjLj (j4 j \ Lj ^_j I j û j 4_j L_S 4_S j4_S_j Ûj4_j 

4_j j L£ 4 _SJ j_j 4_j ^__lJ j_j 4 _Ûj (j û 4j Lj J 4_j 1 _j j La Lj j_j_S ^_j Lj l_j 1 j 1 3 juI 3 &) . j û Aj j 1 juI îj j Lj jjS. 4_] ^_jJ j_j 4__Ûj 

(^ 3 1_S 4_j j_j (j û j 4_j J jS_j_S Lj (__S_jjjj jj 1 jjS.4_j lj Lj (jl_Sl_jlj . û j 4_j 4 _S_lj_S Lj (jl_Sûjj4_S jjj ûj1_j 4ÛS (^_j4_j 

(jj j j jju j (jj Ûj4_jjj_j 4_j jSJ4_j 4331 j 4 _û 4_-ujjj_3 4_uj (^S_l_î-uj jj ûj4_j . j4_S_j jjujJLj jj j j_j Ls 4_j i(^_S4_j 

. jjl j ^l_j^_j4_j (^jSûJ 


û4_j 




4_j4_jö 


j_j_uj_j 4 S 3 3 4_j j 1 3 * 3 axi 3 j_j_j ^ 4_j_j 1 jS j Lj j_j_S (^_û 4_S (^_S_lj 4_j V Aj 4_^. L_lj 4_j 4_j 

4 1 3 K 4J c S j S 4_j . j_j4_Sû4 jLj-ujLj 1 J 4. 3 3 3 S ^4_j j j j_j LjÎ) 1 J (^_j l_S4_jj4_j 4_J 4 _û_j_j j4_j l_j_j_3_ûj. 

0 S 3 3 L-S 4_j Lû j j_uj j 4_uj j4 S 3 (__S_j_uj4_S jj_û4-jö j_j . 4_j 4_SJ j_j 4_j/ (J j_j 4_jj (^__l_j_uj j j-u j j J c j 1_S 4 3 3 S ö j 4_uj 

(jj 4_S j 3 j j j (J j_j 4__ûo l_S û j (^— lS L jjj (j j L jlS û j ^ V 4_j ! j 4_S ÛJ j L jlS û j (J j_3 4_io <__S û j j 1_S 4 _j_j j Lû 4_S_Î j_j 4_j 

1 J 1 J juJ ÎJ 4_J_J J (^__3 LuJ 1_J J j J (J LûJJ-û 4_JÖ (J V 4_î (^ jS l_j J J J (^J j_3 4_Lo (J J 1_J_S û J . Lj LS l_j (J LûJ J-uJ J 4__uJ (^_uJ J J_3 

. û j j-j Ljj 4 S 3 ^ 4_jj| û J 4_uj} 4_j 4__uj j j J (j ö j Lû 4_j l_S_j j_3 (__jS Ls LS ö j 4__û 4_j 


25 


(j4_S4_j macroscopic 4_j i j t>. S ijjS.ujjS.j 1 -o j >. S ijjS^jjSLo (jlj_i_j4_j ^_jjIj 1 __l^. jo > *‘L 3 S ö j 1 j j4_j_i jj. ^ j j4 

jj_jj i_Sjj_^_j jjj i4_j j_3 jûj-j-j ji_ji_o4_j (jLoj_ljj4_j j Lii—i 23 ûjj4_S j_j jûj_lj (jl_ji_û4_j j i_j-o4_S4_j . microscopic 

L$j[ 
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(Jjj4_ûj j j J ö j <Lj J j £-J-9 Lj jj I jj J jjj ^ 3 3 ^ *L_Î LljûJLj \ S Ljjj l_^4jûjjjj ^nl5 

J A_1 J.J A_uJ ^_3 _û J_J J ^J J J 4_J I ■'UÛ A A 1 Jj*J L_^_J AÛ 4_JÖ 4_1 . (J 4 _a û J lS 4__) 4_J 4_S 4__Ûj LuJ J 4__uJ 4_J J ^ Aj ^ 

1 1 Jj-j ^jj j_uj l_^_j Aj 4-JÊ 4_J . j_j û J Lli-uj JJ J l_^ l_j j j j ^__î L_L ^ J i j 4_j ; (_£ 4_j j 4 __uj 4_jj 4_S û J 4_j_uj 1 j Lj lS 4_j 4_j 
jj-ujjjJ l_^j j Lj ^__î l_L jj4_û4_j ,ûj4_jj_ujû4 jjjS4_j j jj4_£ûJ l_^4jj4j j L^ 4_1 j_j 4_jj jj4_j 1 J j j4_jJ4_jö 

4 _l ^j 4 _ 3 < 3 j 4 _j jj^j qU ^ 4 _j (Thomas YounQ)i_£_j 4 _j jjLûjj 3 ijj \^\ ij (jLjjji ^Lj iij . ll j 3 û j 

4_î l_L_3jLjj_Î L_^4_j 4 _Jj_3 4_Ûj i^j^ljjjj 4_£ 1 1 1 A L_^j4_jk4_j ^jûjLj j Jj^ I Ax>4_j û 4jj_j ^j4_j4__uj ^jLjûj4_uj 

. j jj ^j_j (_£ j û j Lj jj j_j_3 û j 4_j <_S û j 4_£_î j_j 4_j 



^j-j^ljjjj ^^jj^uÛi ^^jjj-jj 4_j ^LS^jjj ^jjljjLû '<-£Lî4_j (jûj4_j ^j S-j g Lj 




l_j_uJ 1_3 


c4_jjj Jjj4__ûj ^^j^Ljjjj ^_j4_jjjjj jj jjj (jûj4_j c j jj j j 3 l4_& ûj4_j jj4_S <_SjAj4_jö 4j4_jê j4j4j 
4_^_îjj4_j 4_J <_^j j LujjJ L ^ û j ^jSLjjjj Lj jjj û 4 <-Lj L Jj^ûJ Luj 1 j j4j ^V4j . û j j 4j£> (j4_Î4_j!) 

^jjjj ^_^4jûjLûj 4J j l_û jlL 4_ûjj . j_jJû4 jj j Lj (PhotOn) jjj j_9 4 _ûjj I J4_Sjjj4_jö 4J 4_S iLjlSûJjL^ 
j jj j_9 jjj ^^jûjLûj 4_J j_j4_£ûA_jj ^__i_uj4_JÎi 4_j Ijjj jLûjlL 4_û__jj c<_S4__uSljjjj 4 jj j jj 1_0_^jj ^jj4j 
. Lj \S û 4j û 4 I aS4j4Ljj. j4_& 4_î 4jjjj_9 jjjJjj jjjJjj 4j ^jj 1 j 1 ^-JjjjJS Lj4_jl_j4_j ,ûj!j£j_jjjJ 
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l^_) A J 1 A4 \ \ S Lj AJ Afl 1 1 lj (_g— 3 1*^1 3 4_\j4_J L_ ^Aj ^LjLj 6 '^-Jl juJ 4_J u£lj ^-jj-jj-S 

(jLj (j LS 4 -Jjj 1^-jJ 4 _j l_ ^ûj (jL^4^SLj 4_jjjj_S (J_ljIj_jû4 . (J_j4_£_j LIlujjjJ ^__lj j_jj_S l_^4_j (_£jS ^_^4 _jûjjjS 
c <_^ 4 \ ij Ljjjj A j j jj ^_j Ljljjê j L^ 4 _j 4_j l_jj 4_j ^_j iS û j 4_j J j£__lS Lj LIlj j^ û J . jj 4_L_j j û 4 j LS 4 _j_L 4_j 4_j jj 
cûj4_jjû4j ^L^_j4_j 4__û4_j j4_j4_j . jj4_£j 4_^4_j_uj4_jj4_j j4_j I .a5)4_j4_^jj^. Jj4_^. j!j_lj4_J jL£4_jjjj_S 
j Lq4_JÎ5 j_l_l_ljû4 4jj4_£j j Lo jj j [S 4_j I J I a£ 4_j 4_j l_^4_îû4j4_j j4_uj 4_J 4_^4_j_uj4_jj4_j 4_1 _>-3.J J J 4 

j j jj^. I JlS 4_j 4_j jj I jj_uj jLo4jî) jjjIjjûJ 4_ojj . jû4û4 JJJJ <j lL 4_j j_i^_S j4_j I 4 4_j 4_j I J jj j j jj^. I aS 4_j 4_j 

^_jIS4_jjj jLj j j j_l^jJ 4_j jj (Davisson-Gramer)j4_oi j£- jj^i^ j a j 4_j j j _i q i_j ^_j i _lo i ~\ ^4_j a_j 

jj . û j 4_jj jj_ljj 4_^ û J j 4_j j 4 _uj 4_J I J j I j£j j Lj 4 ^£jj l£ 4_] jjjj-uj j Lo 4_& j û j 4_jj 4 _£j û j Lj j j 4 4_j 

Lj j Lö (J4 _a4_1 Ljjj I jjj l_^ 4_j 4_^J jj 4_j j4_j4_j .jjj j4_j_j_&jj_uj j4_uj ^_^4_j ûj4_jjjj j 4_o4_j Ljjj_S ^-jLjLjlj 
jL_j t_S4_jûjjjS ^JÎ) l_jj4_j 4_j ^_jJjj4_jj ^j jj 4_<Lj 4 _jj Ij 4_j I j jLjLo tLjLSj j j jj^. I JlS 4_j 4_j I JLjj I_S4 _SLj 
. I JûJjjj jjjlSjLj ^_^4_j( 4_£Jjj4_j) jj 4_o4_j j^J4_j 4_jjj jjjj_s 4_J jjj ^_^4_j4_Î4_ojji 


Uncertainty ^J l_J_jJ J l_j , g 1 jjud 


L 5 v“ 


jjjj 4_J 4_jjjjjj ^a4_jj Ij^ j Lj jj_S ^_j [S 4__l_iS A j 4_uj 4_jlj4_jj 4_] jj_l£j^4_j 


|j1926 ^Luj aJ ûjû(Werner Heisenberg)^ jjjjjjU jaj jjj j4_jV aJ Principle 

j Lj I A l_^j Aj 4_JÖ I Aj [S lS 4_j 4_] Lj A j I 4j j j u j Lo Lj 1 jj 4_ojj l_1l_lJ û A j Lojj ^_j l ij 1 A l_j ^jjjuj ljjj 

jj . jj j^j (jj Lî A A j 4 _£jj l_£ 4_j 4_£j jj 4_j ( ^_j 1 JJ^- ) J ( cJH-3" 1 " 0 ) L lj jf) Lj 1 J J- 0 - 3 ■ çJ^JJJ 3 A j 4 ^ lj Lj 4 _jj Lj 

^_jAj4_£ l_^ 4_j 4_£_î jj 4_j ^jj j_uj ^_j 1 jjj 4_] ^_j j_o j j 4 _uj l_j j4 _ a4_j c ^_j LjjJ A l_j ^_jj_ujjjjj ^__lj 4_j 4_jjj_oj 

( jjj j^j 4_£ 4_jj I jjj^. ^_jAj4_£ ^jLLujjLj) Ljj4_£j Iaj4_£a (Momentljm) ^jj4_j ^_j1jjj 4_î ^_jj_ojj4_ujLj 

^PIanks constant)^j^j ^jjjS4_j 4_S ^jajIj^jjLja ajj j4_î LjjjLj jii^ j ^ ^ j_l^j4_û (j4L4_oISLj 

4_jAjj-uj ^l4_j ^jöaLuj 4_j Ljjj^AA ^V^Lj t 4 _jj 4_j 4_j 4_î V 4_J l ^ ij jjl 4_o4_j Aj 4 _j^. j 4_û . A j I jj I A I Aj4_uj4_j 

. Aj4_jjj^ j. lj 

Ljjjj-lj jjjjj ^_j 1 jj A A AjAjj_o4_£ 4_jj j L A A j j 4 _j 4_j 1 j j l_j Lo Ljj jj_lj ^_j 1 jjj^. t^_jAjj 4 _j Aj4_^. 

Lj Lj4_j La t i Aj I Aj4_j jjj 1 A_jj j_uj 4_î ^_j j_o j j 4 _uj l_j j4_j4_j 4_jjj_oJ jj . Aj4_j I j4j^_jj 4_j 1 _JÊAjj4_jÎ) 
j4_j 1_$4 _j j4_j j 1 jjj 4_î l_^jAjjIj4_j 4_a_jjjj . LjjjAA AAjûj4_j j J A 1 Ajj 1 j j 1 jjj 4_î ^_j j_o j j 4_uj l_j 

. (jj4_£j 1 AA 3 ^>Lj ^jjjS4_j (J4 _a4_J jjjjj jLjAA I A 4_j Lo 4_j I j j j ^_j Lj j 4_J 4_S 4_£ jal j ^ 1 jj j I j S j jj 4_o l-^Aj 
! ^j4_£jjj 4J 4 \ Li ijj ^j4_SIjÎ)4_j AjAj4_uj ^_jl_S4_£4_j ^_jlj 4_j 44 _Sjj_a_j jjj jjj <-^j!iLj (jjjj4_j 




) 4 _S 4 _j 


<U 6/10,000,000,000,000,000,000,000,000,000,000,000 


^ ..1 C , I j \ j L 5 ^g-J , J J L . . : «U lU<Lj ^jUjL 4_j J j_j_j c c_£ ^jJj . j . A Û J 1 J J-L ■ ■■ jj^ 1 a 

4J jj Aj j Ll) 4_j l_j 4_j 4 ^_jAjj4_j jjj jjj (j4_S4_jj Ij |j jjj I jj A A 4_ojj l 3 Lj 3 & C(j__i_j_Lg_j c£j_j jj4_oj_Îj_û1 

4_S 4_j (j jJÎ) 4_j (jJJJ LSj l_£Ö . jj jjjj I a£ i i Lc 4 _uj 4_î jj 4_o j 1 j jjJjj j jj-Lu j jjJjj j 4 _uj 4_î l_^ 4_j 

1/1000 lJj_i 4-j I 4 _j4A4Llj j_lj 4-J ^_jj_ûj j4__lu Lj (J4U<U 4_j4A<Ljj_! 1/3 ^g-j LIjlJJ 1 : dA (j lU (} j I j jj_i 


(-S^LLjjLj 


<Lj ( (JJJ_LAlJ<Lj) J_) I j_J 


(jLo4_2) 






^<Lj 


■uj 


4_Aj Jj c I jö : 




4 _o_lj 


;4_S4Li < a j i j i . -x ^_: j i j 4_j 4_j 4_S 4 jL j j j j L) .000000000000000000000000000001 

4 _] 4 _ 2 ) (^_i LljJ J 1 -j ^ J-J l u L )j_) ^_ij 4 _j i (j_) 4 _Ai (_jj l_i J (Lj_) 4 _j lS<L (_jûj 1 _j 4 Ls 4 _j c ^_i Jjj 4 _j jjj . Id . 


(jl-j /ş A ) LjjjS 1 JlS4_j4_Sjç^. 4_J 




j£ 1000 


UJ_> 


JlS_ij4j 


<J>' 


(_5~ 3 -L>Ai j U ^ 4_J 


. j-^- Lj j 6 4 4jj (^Ajj 4 jAi j l_j J ûj4_ScLjjjj jj_û 4 _ 2 ) 4 _J (jj4_o4j (LjlUo.} -}I_jj û j 4_j I j 4 _j^_j_i 4 _j 
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j Lû_!j-j4_Lj4^j Afl i i A_S l S ill xi.) jj_û4_jÎ) 4_j|jA_S u' i n t i_i_o I j 4 _o4_j j4_S4_j 

4_j 4_£j j_j 4_j j_j_jIjû 4 !j 4 __û_lj l S ij Ai.? j4_JÎ) l_JÎ)öjj4_JÎ) 4 j4_S_îj_j4_j Cj)j_i_jlj 

4 1 j ^ 4 . > i I "\ \ 


jy 


Lj 


i j_i j_S_i j jj 1_4) I A 

I__3_UJJJ_UJ J 4 ^ 4 uJ L u l j 


j I j I j_9 j Lû_j 1_S 4_j_j j Lj_j I j Aj 4_j^>. j 4_jö ^4_j_j I jS Ljjj_9 (jûj-Jj-S 4_j 

4 Xk\ \ xxl J'JJ ^ 3 Ul-LuJ \) û J 4_J_J 1_3_jJ J 4_J JJ_J I J_J 1_J Jli_J_3 J_Jjî) 4_J j 1 0_J J J Lû J 4_J 

^_J 1_J û J 4_uJ ^_jL J 4 J J 1_J C I J J 4_J_û l_J 4_J 4_J . J_J_A 3 l_j_jj J J 1 3 3 J jS_J J 1_3 J 4_J 4_S_J JJ^. 

4_j . 4_j I aJ4_S4__Î ^_j Lj_jJ J Lj j4_j4_Jj4_uj 4 1 Ajuj_3_uj j j_j £j_Î4__ûjS 4_1 Lj 1_S û Ajj Lj J 4_S4 xj \ ,u)jj-3 û Aj_j_j Lj jjjL 
^_û1_S1_j _j4_uj4_j jI_ûj4_9 I Aj^. j J j j Lj j_3 j_j û J Luj 4_] Lj4_jl_j4_j Lj_j_j I j_j Lj Lli L ijj-uj j_3 ^_S4 _jLjIj 

4_S Lj-ujû Jj4_j 4_j LLû J j4_S 4 j l S \ |4__û jS cûj4_j ^_j 1 3 ~\ 4_î .Ljl_£_3 1 Aj 1_S 6 j 4_j J j S _ jl 9 Lj j jIS4_uj_j_ujjj_3 
ö j 4 _L_j LjLj_j_j Lj (JjLj4_j l_S4_j4__uL9 . j4_£_j j_jjJLjûj 4jjj_j ^_j 4L9_j_9 4_j^. j_jIj_jû4 j1_Sûj4_S4_j 4_î ^1 _Sj 4_JÎ) 
4_jjj_^.j_j ^4_j . ö j I J i£3-& iS3 U j- 7 3 Lj j_j_9 jş S J *** J jj^ j4_jÎ) j4_uj j I J j Lj j_j jL-j-j I 4 jjL 4_j I ju c4_j4_jÎ) 

^S j Lj 4_j j4_j|j4_J Lj_j_j l S \ S 4_j 4_S j j_j lj I J ^jlj iS3 Aj4_j^j4_j& cJjSû 4 joJ4_j JJJ u Lj_u1j_j Lj 

.jjj^jö4 ^4_j_j IjS (jjS 4 ’i L û j I JLj_j I j 4 4_J ^V4 _j tJJJ j !j-uj Lj ^4_J_J IjS J 1_J J_J_9 


û J_J_3 J-J J < ^— 3 Lj 1_S û 4 t__l_jj J J_uJ ^_3 I J 6 J-3 LûJ 


jLûj 4_9 ( LuJ 1_3 4_S ^JÛJÖjLj j4_J ^4_j_j|jS (jl_jj_3_9 cLj-jJ I4 j_j_j4_j Ij 
4__î û j Lj ^_S_3_û j j_9 j ö j 4_j Lj 1_S û 4 j Lû_j_3 Lû_j_j j jS_î ^Lj c 4 \ \ ) 4_ji 4_j 4_S 4_j 4_î L^. V 4 _j . ^_j ö 4 

^jj4 _S4 _j t_j_uj j j_uj ^—jLSLujLj 4 4 _j4_jî) 1 aS_j_j i_S 4 _j j i ûS u" aj 3 xi.) ^uuij j 1 j . (Dotsririinisrn) ^j_3_j_3_ûj_3_j_j j 

^_uj j jj ö j La. û j 4 _j_j Lj_jJ J 4_j j 03 4_j l_S 4_j j 4_S û 4 j j Ll A j_Sd_ûLLU_UAj jj j Jjj I j 4 j jj U) 1 J 4_î j I j jS 
l_S 4_j_j_j j J-3-J 4_S 4 __û \ \ \ ) jLSLjlj 4_J jjj j — 3 4__û4_j . j4_S_j ^jjLjJ 4_S4__ûL_uj_j_uj j j_j Lî) I J j JJ4j_j!j 
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ûjj 4_9 ~ jllj-j j4_S4_J (jûj4 — j l i 4_1 ûj4_j_jjiLj u_S4— j I Aj LS û j 4_j J jS_j_ 9 U j4_S4_J j_j_jjj4_lj 

. Cij_j 4_& (jûj4_jJjSS4_j 1>1 jLj ljLS 4 u-lg ij 


(j j 4_S 4_j ^ Lujjjjuj ^ V 4_j . 4_j û j 4_j j jS_l9 Lj LjjlSûJ (_j 1 j 1 J (j 1-S 4 _ lj^ 


4J 


(j4_j _ uj j4_j 


n n LuJ i 


cûj4_j_jjS_j j LS a 1 1 i i Lud lj j4_j_j 4_] t-'j -k 4 -v 4_j_iS_o j_o l_j 4_jl_jl_û j4_j ^4_j_j|jS jLjj_j_9 j1_S4_ 

j4_S4j . 4_j_xj l.llj J Ljj 1 jS__lj j û j Lj ^_S 4_jlj j j_lj 4j4_ojS ^_2 .j4_o ^4_j_j IjS ^g-j Lj4_j_i ijj_lj 4_j1j4_S 

. ûj4_j_j4_S_J U ^4_j_jl jS ^g-J 1-S4_J_1 )JJ_LJ J_J_J 1 J_J û J l 1 jqj 1 .& 4_Û_J_J 1 jLuj4_j l LJlJ-LJjuJ LJ ^4— 3 (Jj4_S4_J ^_LuJJJ-uJ 

j j 1-S ûj I j L_ul 4_o 1_S Lj 4_S 4j_jûJu 1 i4_j j UUi 3 -lj4_^. u_S 4_j û j 4_j J j S _i 9 lu j_lj1j_jûJ 4_o_lj 4_jjj_o_j j_j 

^_jLS 4_JJ_3 J û J 4_j J jS_J_9 Lj . ^_j_J_ûJ4_uJ_3 J LS4 3 3 3 3 3 AJd LJ Jj4_S4_J HlJ_ 3 1 J_J û J J 1__3_3 1_S 4_J_J J LSu I J jS 


4J 


IjJ l_j i. SYuY) 


g_jJÖ IIlU û 4 j Lajj ^ 4llj 1 jS j Lj j_j_9 ^_j IS 4_ 


3333 LuJ 3 


L1 1 JUL J J l J. jjl 3J û J 4. j 1 g 3 


4_J j j_o j j 4_uj l_j 4_S jûj4_j 4_j Hlj 3ö J 4_o4_j 4ûjj_j ^j4_J ûj4_cl_j_j 4_J 4_S_j jj^. Uil 3 j 3 SS US 1 1 j j_u 

<_Sûj 4_j4_jê c5jj t_S4_j4_SJj_j4_j j4_jê 4u_j 1 jS jLjj-j-S ^jj4_j 1 JLj_lj_uj 1j 4J . 3 lu jSj 3 4_j1_S_j I Ju4_S4_ûjj4_j 


■ Clj i4_fl ^Jjjj-j 1jÛjjJj 4_S ^ Sj ‘3 j 




4-JÖ 4 J j4_S4_j 


j4_j ^lV4_j ûjjj jjj lû4_SûjjJ j j 4 j j_3_o Lj JJ-3 4J jjj_j_S_J4_j ^_jjj_j jj4^4_j Aj4_j^j4_JÎ) 4_j 1 j 
Alpha ) j £j_lj_uj4_j 4 J 4_j 1 j j_jjjjJ jjj S-J 3 3 j_uj 4 j ^j4_j ^g_j 1 3 ~\ 4 j 4_S 4 _j j j_j_S J 4 _j 4 _j4_jö jjûj4 _S4 _j 

uS 3 o 1 3 4_j j 0 j <-Sûj . <Ji 3 3 1 aj ij 4_S 4 _j_j i_û j 4_9 j i_j jJ_l 9 i_S ^_j lS 4 J j_j i_j j i— j aJ jLj iC. \ 3 3 (Centauri 

jj_j 4_j C(]jjûjjS_j 1 Aj 1 _û_uj 1—3 4_j 4_S4 _jj_j j jûAjJ4_jö ^l4_j_j IjS ^_S4_j ^_S_ljj_j 4J (j4_Jj j4_S4_j 
^_ j J j j 4_j 4_S4_jjj jûj4_jjj4_S ^Jlj jJj jûj4_j (jj-Ö 4 _ 3 juLj Jj4_S4_j_3 Ijûj LJj jj_j 4_j j Jj4_S4_j_jjl__ 3 J 1 j 
j^ j 4_j l_j U 1 J j 4_j û j 4_j_j 4 _S_î û j U j j J j l ‘i 3 Aj 4 _jj j_j 4_S û j 4_j J 1 j S. 3 9 U V 4—3 . Jj_J 4_S_3 J J U 4 

j4ULuj4U j4 _ 3 . jjûJ I Aj LS ûj 1 j l 3 4_j_j j_uj 4_J 4_S4_jj_3 jûj4_j_3jjj jj4_S4 _ 3 jjûAjl_uU_3 ûj4_j_jûJ 

3 LJ— Luji lj J4_S4_J 4_S Ûj4_j JjS_j_ 9 U ^_o 1_S U t j_i_3_û4_l4_uJÛ 4 Ûj4— j tjûJûJ ^U^_j 4_ j 4_S û j 4_j J jS_j_9 U 

j4 _ 3 J4_S4_J öj I j l 3 ^4_j_j I jS jUjjJ 1 _S ö j 4_S 4_j j_j 4_S_j ûj4_J 4 S \ ijS . ûj4_j_jjSû aS4_j U4_S4__ljjj__lj 

^_j j j^9 L_ûJ 4_û U4_j Ijjj ^Uj 4J 4_oAj j4_j|j4_S4_j j4_j jU c j4_û I Aj_j_jJ j_j_j jUjji 4_J j4_j|j4_S4_j 

. juAUû J 


jUj_J_3j4— 3 J ^_S4_J j1_S4_JJ_J JJ-Û 4—3 J U S 3 S 4—3 t J I J_3_uJ J J 4 J I J_3_3 4_J jJjSjjjlj4— 3 4—3 4_o4_j Lj_jjSûJ 

. J_J 4_S_J_J 3 J_3_ujU 4_S 4_j_J jS_J LuU_J j4 **3 ~\4_j j4_uj jl_S4_jj_S JÛJJJ (dart ” J_LJ ) û J_LJ L_LuJ_3 j L& jjJÎ)4_j 

Lö 4j 




jLSûj_lj ûj4_uj (j4_jjjj Ûj4_j_j_j Jj UjU.4U (_5jjj (^_S4_j i ûju_3 4_S 4 3 3 j 3 i j U j4_S4_j Uûj_lj ^ 
j jjî) 4 _j j 1 jSUuj j j J ^__ jj^ (jûjUj l9*Lj^. ^LJ ûj4U_jj4_Sjjj J 4_j .ûj4_jm.£4 «__S_j j__3 4_S4_ûjj_U!jU ^_!94 _j^. 4_J 

££j4_S_j l SUi j jU j4__û 4J Lj_j_jljuûJ <_^4_j ûjj_jj4_jî) t jILl vS4 — 3 ^LS^ujL j_j . û j 4 j 1 a iû J ^l 4_S û j 4_j 1_S û jj_j 

j4_Ê j_j tLj_3jS_3 (jL U I j U Ulj jSûJ 4_j_uj ^l4_j U4_j Ijjj 3 U j 4_J t j 1_S ûj 1 j Ujl ûj4_S4_j (Jûj_jjS4_ 3 

J^J'j 1 3 ~\ jU_j 1 _Sûj4_S4_j ^_S4 — 3 ^-jLS^— jjj (j4_j Ij4 a j_i 4_j t^j4_S_3 <_SUJUl 4J 4_j4_jö <_Sjj4_S4_j i_S4_jûjj_j 
^_j U ûj 4 _uj ^_jL j J j4_uj 4J ûjûjlj4_j ^_j j Uj 1 j ^_jjju4_j 4_j jAjûj-LJ (ja_Lj 1_S û j 4_S 4_j .jj_jjjJU j 

. 4_j4_û 
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j4_S4_j L1_jjS_j jjI—jA 4_Saj_lj ^__lj j_uj i Aj j 4_j ££j_iIj_jA 4 ij_j4_S_j j_j_j_o Lj 4_j 4 j_u_u_û4_j 4_S4_uL9 (_j_lj1j_jû4 

^—LJJ-uJ (J_Ljlj_JÛJ 4_j 1 J (J_J J _3 1 J_J ^—1 Aj J 4_J (JjJ_J J_J LuJ J J ^S 4_J_1 I J-JJ^. I J 4_S 4 J <0 V j^. c j 4 S 4 _LjjS 

j_j jl_Sûj4_S4_j 4_J j_jjSj AjS_Î 4_S . (jj4_S_j jjl_ iA j Lo j_S. l 5 3 3J Lj 3 4-S û 4 j 4 _j j4_uj4_J 4 _Sûj_lj ^_ljj 4_S 

1 J 4_S 4_uJ_J_uJ J J_3 4_J Lj-uJJJ-uJ 1 1 J J J 4_j 1 .iS 3 û J 4_j I J J J 3 1—3 J ^—3 1_S û J 1 4 J J J J Lj l 0 jud j-3 J 4_!9 J J-uJ 

. 4_S 4_uJ_3_uJ J J_3 J J 1 J-S_j J 1_3 A ^_j4— <— S_3 Aj 4_JÎ) 4_J 4_j Lû_J 4 jS_3_3_uJ J_3 J Ij^. L_ 3_j4_j jS_l4_J 


^g-j LS 4 _j_j 4 J-JJ^— 3-3 4_j_lS 4_o 4 j 4_& A j A j A aS_ 3 A j jlj4__j t jj 1 j 1 3 1 Aj 1_S 4_j_i_o 4_j_j 1 jS 4 _j_ljjj_lj 4_J jLSöjA_Sa_j 

LJ 4—3 1 J A J 4.JÊ L_S 4_j 4_S J_J_J_uJ_LJ J_3 L_S_3 Aj 4_& J jS_ 3 4_û t_j_jj J J_uJ ^—1 1_S 4_J_3_û 4_J_3 1 jS 4 L_3 4 J_0 4 (J_J_uJ J J-uJ 

(Jjlj_3 4Lq_j_9 4_l^. ^_S_o4_^l 4_J j l û jju-g i4 S 3 3 J4 _SaJ jS_Î4_j LjLSöA 1 Aj l_û4_j ijjjj j 1— j j ^_jjj_oj4_j J4_S4_J 

^_S_J_Î 4_Sj_uJ J A 4 4_uJ J J^9 J Lj 4— ^VjJsU J 1_S 4__L_3_ujj_3 J_J 4_J J_J_uJ_3 4_S_J_J J-jJûA j4_S1j4— 3 . 4— j4_JÖ 3_j4— 3 I j A 

4-S 4—3 1 A_J_J ^£—uJ_ 3_J l—ûj—3 4—9 Lj4_jlj4_j 4 J— 3 l 3 L'l \ 3 1—3 L_ S 4 J 1_JJ_J_9 ^_J 1—3 lj 1 J J_3 J__LJ J 4— û 4— 1 L_S_J_1 4_Sj_uJ J A 4 J_uJ 1_J 
4 1 A 3 ij-uj I j 4—1 . jj 4_S A A 4_j A jS 4^9 j j-uj j 4 _j ^_uj Lj j j j j 4_j 4_û__lj 4 4 j j 4jS ^_o 4 _j_j 1 jS ^_j j j_j_i j 4_jjj_uj 
4—1 ^_jj1j4Lj 4_j (jjj 4_S Aj4— o4_SûA JJ-î lj û j 4_j_j j 1_S û Aj j jj4_jj4_j j_o jjj_j_3-ujjj_j l_Sj j L^. j1_oLlj4_9 
4—1 4 Aj 4_j_j jS û aS 4-j 1 Aj iS 4 j 4_j 4 j S-j-9 Lj (J4_S4_Î ^4_j_jljS jLjj_3_9 ^V^Lj Ajj_j_uj_3 4_S4_j ^4_j_iljS ^_S_j_iLS_j_o 
jjLjj Ljuujj 1 j l 5_H (j- j LSa 3i ijj-lj jj_û 4-Û 4J Al4_£j4_& Ajjjj4_S4_j 1 aS 4_j 4 j4_j 4 jS_l 9 l_j gL_UÖ 

. 4 j <Lj 4 j 1 jS_ 3_9 l_j 


C5 


J l g J J 1 J-jj ^ j I J 1_J_2L 4_J AIAJ-J-J^J 


SJj 3*3 1 




/j1_ûLlj4_9 I aJLSa 1940 4j 


JJ Ij-JL juJ jjj^. 4 1 aS_3 J l—3_uJ J_3 J lj 4 J JJ_3JJ_3 4_û_J_uJ lj4_uJ j1_ûLlj 4_9 .JJ_j4_JÖ 4 J 4— L_L_LJ J_LJ ^_J Lg—JJ^. J ^ 


j 4-uj 4 j û j_j j 


jLfi-ua. û A4_jj|jS 
j j A (£&$ 4-j 4 jS_j_9 Lj 4_î j j jj^. 1 aS A_j 4_j 


^Sj jj-SSjL^ ? J_3 4 4 4 LuJJJ 

(j_j ûjl^>£ a ‘sa j *i la ‘s 1_ujj4_j 4 4_S4j4_j 4— Î4_S J j 4 j4_uj4_ 1 4_o_j_j j4_Saj 4jS_j_9 Lj 

1 aS_jL LS4-_! Ljl^Ljj^. 4_j j l_S 4 j j 4 4J 4_S4_ îj4_û j j 1 j j Lo (_5jS 4_j 4_j_jj jl_ujS4_j 4_S 4_jjj_^. I aS 4_j 4_j jj 1 j j Lo 

. 4 J 4_J_J 4_S_3_3 j c ' 3 4_j_j_j 1 A j4_S 4_J 


j j j j j l S 3 j l_j ^—3 1— j. 4_î lS 4—3 4 j_3j^_j j JJ-3 1 j-J 4 4 4 _û_j_j jj 4 j 1 jS 4_S 4 j j 4 j j 4 j 4_& S n iS 1 4 j 4— 3_o 1 j 4_ 3 4—1 

L \ \ ) 4 j 1 jS j 1_S 4 j j 4 4_1 i S jS 4_j j 4_S 4_j 1 4 j 4 _j_j_u1_lj lj j j 4-uj 4_J 4_S_! j_j 4 Lj 4_S 4_j 4_j_j j_uj j 4 _j l S-Jj Lj 4 j_lj_l_lj 
^_j IS 4_J j IS 4_SJ j_j 4_j <.*j 3 l 3 1 j j Lj 1_û L-Ljj^. 4 4 4 j 4-1 4 —û 4_j . Lj_j j jS 4 4 j 1_S 4_SJ j_j 4_j j 4 j 4 _jL_J1_lj ^__lj j_uj 

j LjSj j 4 j AJb j Lj l S 3 J 3 1 4-S 1—3 Lj j4j 4—3 Lj 4 j 1—3 4_uj 4 j 4_j 4_S 4 4 jS ^_j j L_lj 1 j j 1_S 4 jj 4 j 4 j 4__ 3 1 Aj Lj__L1uj_ 3 j j 
L S 3-3 J_J L S 3 3 1_S t 1 4 4_J I J j J (j — 3 1— 3 J 4-1 J 1_S 4_j 4_j J J 1_J_9 4 J 4J 4 J J J 4 J 4—3 4_J V LS_3 4 I J J j J JJJ 4_ û 4—3 . j 4 J 1 jS 
4_S4_jj_l j4_J_uj1j1—3 j4_uj 4— 1 3j4_S_Jjl_S 4 J 1 JJ^. 1 4 jLj L 3 3 3 4 J I jS J_J j4_S 4 J J 4 4JJ_L_LJ <— S_3 J j 4 jAj4_j 

3 l_j 


L_S_J jS_J j j_J_3 J J_9 ^_J j_3 4—3 j J_lS_jJ J_û ^—3 1 3 4_1 4_S 4 J 4_J 4 jS_J_9 l_j J 4_S 4_J ^g-L-LJ JJ-3 (_5 1—3 J_3_9 J 4 JJ jS 4—3 

* ■ SVul) . jjjAA J I jSj_JjS_3 4j jlj4L3 4_S 4 4 j 4—3 j 4 j 4_j j Lj_lj_uj_3 j j 4—1 j LS 4_S_!j_j 4Lj jj_o 4_jö 

j4j4_ 3 4_S jj ^_S4_j4_S_îjl4_j 4_ 1 Ljjj4-S_j <— S4 3 4— S— 1 jj A_1 j j L11a_jjjj l SjI I aV j4j4_j jjjî) 4 __ 3 LlS 3 3 4— j__il 

4—1 IaS_ljLS 3JÖ 4—1 j 1_S 4 -SJ j_j 4li L1 _jj_jjS4A ^4L1j 1 jS ^__Î_j 4 j_û j4j_jjS4_j • 4 j 1 j j_i j l_& ^ 3 j4Li j4_Sajj4 
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j4 \ JJJ j4_J t JJ \ Lul A 1 (jLû_j_j4»_S . 4_J_J_J J 1_J J I j£_l J 1_J J 4_j 4_j_uj I j Lj l.l_LjLjj^ J 1_JÛj4__uJ ^__3 Lj. J 1 J_J_J 
(j 4_j û J 4_£ û J j 4_j 4_j l_j û j 4_5> û j Ulj 4__uj 4J j iS 4_^J j_j 4_j ^_j j jj^. j û J 4_j û j 4_j l$jS Lj 4_o 4_j^. j 4_j 
^JLj. j j 4 4_£ j4_j LSuljj j4_j jj_o4_jÎ) j£J4_j 1 4 \ ij j L j j 1 j£_jj 1_j J j Jj4_j_jl_j 4_j 4 ^ j. v j 4_j_Jj4_j^. 

. j4_J 4_jjS_LJ J_jlj_JÛJ Öj4 JJl *x)4_J û J öj4 ^ lj ^-jLjjS j!_jûj4_uj 

j j J ^AJLu. ^4_j 1 jûj_jJ . ö j 1 j 1 u^. ^ j i i j-j-j j l_i j_i_9 4_1 ^4_j_j IjJ^ j Lj j_i_9 ûjûJj^ ûj 4_] ^ j 4_j^. j1_û_j_j4_9 

4 ^ j. i j lS 4_j j LS 4_£j j_j 4_j j û j 4_j ^_j 1 a 4_! 4_£_j jj^. 4 4_j Lo 4_£ j_S j-LaS ^_i 4_j l_j 4_£ û j 4_j J j^_j_9 1_j j 4_j_j j j J 
4_£jj_iu. 4_J ^_jjlj4_j 4_j 4_5 _ij4_jL 4_oj4_j ^4_j 4jjSû4 1 JLj Luj i__^4_j4_J j 1_5 4 ^ j. j j j_q4_JÖ j4_j4_jjS_j 

j4_j 1 n Lo-J La ^J 1 _lj_j j_j j û û j4_J4_ojj_ 9 j L 0 J 1 j 4_9 . 4__l_lj 1 j 3 . u^j j 

^_o4_j_j|jS j 1_j j_l9 ^ j Luj 1_j jj_o4_JÎ) j_j_l^_j j L^. Ljj_j_9 jjjj_j_o j4_uj4_J jLo_j_j4_9 

j 4_£ 4_J 1 1 ~\ j j j-j 4_j4__ojj_9 (J4_j4_J j 4__lj 1_j j_l9 4_!ljj j j1_oJlj4_9 ^—l^-lj 1_o_j Lo jjj_lj . 6 j 4_j L_l_l& ^4_jÎ5j4_j 

. J_l_uJ t__^4_J J 1— iSj J J J 4_JÖ LS4. LJ— 1—1— LuJ LJ ^V^Lj t JJ 1 J l A 1 4_o4_J_J Ij^ J Ll J-J-9 


j 1 ^4 > i Ij 4 lJlJ 1 '4 


4_J l ^ i^4_j jûj4_j jjjj^. 4_J j iS 4_^J j_j 4_j ^.JûJ j 1 o j i 4-9 ^_j IS4 __j_lj_j_Î4_£ j j J û j 4_j J jil_i_9 Lj jLjJLjLj 

jûj4_j t j-jj jLl J ûj^4_j ^_j4_j l_ ^ûj j LS 4 ^ j. j $ 4_j 1 JLo û û j 4_j 4.J j Lj 4 ^ j. ij j_jJlj4_j^. j 1-^4 J i l4_S 
t ^4_^4_j ûj4_jj^.ûJ j_j ^g-^jj Lu. j û j 4 _!lj j 4_S û J ûj4_!ljJ4_£ j_j_oûjjJ 4_J j JJJÛ4 j_i_]4_5i j_i_o4_5i4_j 

cjjjj_j j L_ lj j j 4 Si. j. 4_j i__^_loûj j jûJLjj/ l_^_j_j 1 j j-j_uj-j j 4_J 4_j 1 j Ûj4_j *— ^ûj ^jû J jûj-jjJ 4_j û j_j_uj_o 4_j 
jûj4_j jjjJ (jûûûû ( Jupiter ”j4_jj_jjj ) 1 Jljjj4_j_ujj_û jûjLuj4__& jjjûJ4_j lj Aj4_j^. Lujj4_j 

4_o 4_j . û j 4_!lj j 4 _S_j j j 4_5 _j j 4_j j J j 4 j 4_j ^_j Lj_j Lj j j_o 4_jö jj 1 j_j û J Lj 4_j Lj 4_j . j Lj jjL ^__î j_i 4_o û j 4_j_j j 4 _jLj 
^ L^ J- 5 1 j û J jjj^. j û j 4_j 4_S û J i jS ^_j j Llj 1 j j LS 4_£j j_j 4_j j jj^. û j 4_j l S û .) \ luj j 4_j c 4 _j LoJlj 4_9 ^_i j jj^. j_j 
^ n LS . j 4 _j 4_j j^ û J 4_j 4 ^ j. j j j 4_j Lj_j_j û j 1 jS j \S û j j J 4_1 *. ^ 4u j 4_S 4_j 4 4_j û j 1 jL> j iS û j j J 4_J *_S 4_j 
4_I 4_^ûJj4_j j4_uj4_J 4j4_jûJ 4_SûjjJjjJ jûj4_j j lS4_^_îj_i4_j j4_j1_£jujj j4_j tj-J û j I jS 4_Sûjj4 jjJj4_jî) 
4_J 3 CtJj-LJ 4_j 1 LLuJ 4_o4_J 4.S J 1 J. jul LJ 4_J_J J Ij )4_S 


û J *_J_uJ J J J JJ JJ^. 


A$4_j4_j 


j j j 4 _j û J 


ASûû lSa . j 


^g-j 1_$4 jl a j 4 _j 4 _o j_j 1 _jÎJöjj 4 _jî) ~ ^gj jljl jft ö J j l_S 4 _j 1 _jj_l 9 ^g_i 1 £a iill ij-Lo 6 Aj 4_9 4 _j_uj 4 _j 4 _o j 4 _l ijjj jj 1 J jj_o 4 _j 
■ 4 _£ 4 _J 1 1 ~\ 1 j j-j 4 _J jjj^J 4 _S 4 _j jjj jLoJlj 4_9 ^_j L^ 4 _J 4 _ojj _9 4 _£ ûj lj 4 -LJ-a 14 _uj ~ jjj 4 . 1 1 iS ^ 4 _j 
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l i ini l_^4__j4_jjj ^4J1j| jS (jjj_ f- 3 33 (J ^ ‘ 3 1 4_ş (j4_J4_ûjj_9 I4_^Jjj4JÎ ^J)L^4 »^jûj 

^JAjj 4_û_j J <j j j_l^jJ 4_j j 4_j ^_j iS 4 _j jj A j j lS 4_^J jj 4_j j jj^. c5 û j 4_J 

Jjj j l_g_j 1 —lj û j 4_£ û j j J j j J 4_] (.^n l£ j 4_£ û J jj-uj j j J j j jj^. 1 jS 4_j 4_j 


4_j 4_ûAj 4_S ^j4__ljjj_ij j4_j ^ juull 3 4 . S_jj 4_I ^4_jj|j£ ^_j 4 _^_l 9 4_j^. 4_j ljûjl_j4_j_j (jl_û_jj4_9 ^ j_i j 1 j J-JJ 

J_J Lj l£ L^JJJ 4_J 1 J J__Luj1_J 4_JJ_J . 4_J_LJ jS JJJ I AHj_j 1_S (jl_û4_JÎ)4j J 4_^JJJ 4(Jj4_SûJ ^_uj4_^_1l_lj ^.jjjj 

jjj ^ J > -'J > ‘'JJ./ ^J 11 JJ-I. (jjl^. jJJLJJ 4 Ilj g -1 3 .ljl_SûJjl_S j)j_^. 4_S j)j4_S_J j)l_l.j4_J ^ jllla 3 4 AJJ 1 î 

^_jj 4_j .HLSûJ 4_]jj^. 4_j H-uj û J ûj (A) ^J L_1 4_î L1 luj4_jj4_uj ^-^4-j öjj xxi 4_j l ^ j4_£jj_j4_j tlûûjLuj 

. l* \ \ ) û J ^IjAAj4_j l_^jj ^ £jl 1 i ift j4-uj 4_] 4_S4_^Jjj4_j ^ j i i j_lj ^_L_j J j_o 


4_j IajIjIAjjLjA ^_£jjjj_uj 4_î (Jj-& (jLo4_JÎi j4 _ uj 4_î 4_^4_Sjjj4_j (J_l_lj_jûJ jIjJAjjLjA Jj j ^_£_ljL£ 1 j J 

4_j 1 _^j^_j j j 4_j j j_û 4_jö t_S 4_j 4_SJ jj 4_j ^_û 4_j_j I j^ 4J i j j-o-J I 4_1 LûJlj 4_9 ^_Lj J j_û 4_î . û j j_j_ujj 4.S ( B ) ^J LL 

(j j ll 4ûj4_jl_£ûJ j^ 4 ^ 3 j l_^4jAjLûj j^jjAjjj j4_& 33 4 .J ^ -3 ^-1j. J-^ û 4 ûj(B) 4 _j (J_j_uj4_jûJ (A) ^JLl 
4_î (j Lj 4_S 4_î jj 4_jj 4.S 1 a£_j_Î jj 4_jj ^ jjL 4_î ^jj j_uj ^j 1 Aj 1 Ja j 4_î 4 _j_j_lj j_j 4_j j û j ( 4 _j j û j A j 1 jIljJ 
(jl_û_j_j4_9 ^ jJjj Lûj Lû (j4_j4_j^.ûj . 4_j 1 Aj 1__lj 1 j_lj 4_î l_^_l_lj j-uj 4_î (jl_j 4 _j 1 A_lj_û j_j 4_î ^jLj 4_j 1 a__ljjj4_j 

1 aS4_j (J4_j 4_Î (j L^ Aj 1 j 1 3 4 ^ 4 -\ 3 j (j4^jAj l£jjI£ ljjJaA ^j (jLûAj4j 4_SjAj ^j A j^ A j Lû j 4_j 

.ljjjAA Lli-uj j j A (B) ^J Ll jAj4j (A) ^J 1_1 4__î 4_f* 4_£j jj 4_j ^_i_jj4J jj j4_^4_j ^_jAj_9 Aj 4_jj j^AA 
.ljLjAJ ^AjjA ^_ÎLl 4 j 4.S Aj4_û4_S4j ^_ÎLl 4_J 44 j4_Saj4_j4_j ^_j_ujIj (_5jj Aj4j4_j ^_jûj_ 9 ^4j (jL^jjA 
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I AJ Lû_J_J 4-9 ^_J 1_S û J--LJ (JûjljSj-S 4_î ^_JJ I A-uj 4_3 L_3 _j 4 Jj 4_3 L-S 4_3 4 S J. j_J _j4_JÖ 4_S (_54_j4 _JJÛJ j 4_J 

(_5ÛJ_3_uj4_î jLj^.j4_J 4_J_Jjj_L0 _J UlJjS û û ( (BJ^Lk J_3 (A) ^__î lA. 4_1 J_J_uJ_JJJ jj4_S4_ 3 I J ûj_J_î) Jj L£ û û 

Ulj jS û J 4_S j û j j j J j û j 1 *U>S j^ 33 ■ L - L_ U ^ J (_£ 4_S 4 11 ui l_j Lj ^ V 4_j û j j_> 4_j j 4_S 4 _lj I j_j j j 4_S I a£_j j_j_j 


>J ■ û _>j £ j U! ^g-Sjj-Lj (jjöA- 


4_S4 i_j 


_3_3J_J ÛJJJ C ÛJÛJ-J (_54_£ûj-J_J 


4_J 


L5J' 


lLISJ 3 L_Sj 




-£-jJ-3-A j4_uJ 4_î jLSA-AJÛJ L-S_3-jLS . l$J .\ \ 1—3 û J_3 J J 4 _uJ_3_uJJJ_3 ^4_J fejSûû J_3 Lj J jjA -S J û J (J û J 4_j J jS jS 


u£jSLS ^V4_J Ûj4_J_LJÛJ jS I aS 4_3 (J4_S4_! ^_Jjlj4jj 4-J J Lj4_S4__ljj-jj J C j4 HuJ Ij Ljj L& CL S 3J 

j_j 3 l_S 4_j 1 3_3 4_j I Jlj _3 Lj jS 4_1 . öj 4 -jj-uj û J (_5jllS 4_j I j ûj 4 _j J jS jS ^_j l£ 4_î 4_S 4_j 4_j j J j Lj 4_S 4_11 uj I j Lj 

. û j 4_j û j I jS_j_uj ^_i_j I jj^. 4_j ûjûj-jj (j 4_j 4_j j j_û_j ^4_J 4_S Lj JLj Lj . û j 4 3 il uûû 



ûj4_j LSûj I j Lu^. 4 S j. 3 j tS3-& *Lj 1 j l-S 4 _j j 4 _S_i_j j LS I u' 4 

ûj-J-3 . ûj 4_1 jj-uj_j jllS4_j jLj j 4 _S_j j_j_& 4 _i jllS4_j j_jIj_jûJ j LS 4 _Îj _3 4 _j 1 j ^_j_uj 4_^.4_3 
J-J 4_3 Ûj 1 _ûI_J Jj 4_S4_1 l_ 3 _uJ 4_J_3 JÖ cjLSaJ^jûj Jûj4_jJjSj-S J_3 4 _jûjLoLj jlSûJjûj 

jLj 4_1 jIj j_l_j I j J jj 4 _uj j_i ûjûj_i_3 ^4_S4_j ^_SlS 4_î l S 3 1 3 & cjL_ljLSûjj jûj 4 _jJjSjS 
A_î j 1 _Sûj_lj ^_Sjj_j Ij 4-S4_1 ljj jûjûjIjjL ^_uj 4 _j 4_î . û j 4_j j jS jS> 4_î 4 _l_ 3 _ljjj 

■ 4_S J J J. 3 JJJ 4_S4_1 l_ 3 _uJ ÛJ_ 3— 3 4_j I J t J 1— 3 4_S 4_Û 1 3 4_JJ 4 _j 4 _jj_j j I Jjjj^. 4 _jjjj^. j 4_11 ujIjLj 


- j '-A^ c5TpJJJ^ ûLûj_j4_j Lr^J-iP 

Öj 4_S4 3 3 û 4llj I jS 4 _J J J_û_3 4_J 


UljjSûJ I ,\\ lojjj uJ 4J ^_3_llj J-jj ^5J I J j Jl î 4-& ( j4_jjj_ûj jjj^. cjjljûJ 
4j jjj 4j Ijj J ^4_j t j l j J’i i_3 4_11 j J Ij Aj4_^.j4_JÎi i û j 4_11 jj j j Aj 
j4_uj 4J jj 3 3 û j 4_S 4_j 4 _Sj^_j j j 4_3) 4j j I J_lj Aj û J-LJ (jA-Sjûj j l û j 1 4_a ^_ijj_lj ^_lj 4_j . jjljl—u^. l^4_j 
l S 3 3 IS 4_S j j a 3 j j j l_S_3 U_j ^jjjS 4_j c ^5 ûj 4_j j I Aj^J j 4__uj 4_j L-j-jJ û J 4_S 4_u j j-J-J . û Aj 4_j l_S_i I^Lj <jjjS 4_li 
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^g-S^-J û 'J-l juJ 4 _J jl_S 4 _SjûJ J û J 4 _j_J jS û J U_S 4 _J 4 J jJLîJ -3 JJJ 4 -S (J 4 -j l£-^ 3 J j 4 _J ^j-J Jjj-l-jj I JlÛj 4 _J 
jJÖ 4 _j L 1 l_lj û J <Lû <Lj . LIlj j 4 _S ö J j û J I J ö j û j 4 —uj 4 -S 4 j j j-o-J 4_1 l_S û j j-j j jS û J ^_j 1 j-j 4 -j j j j j j Luj Lj 
4 _] i S i J_j 4 _û <- ' iJ û 4 4 -S 4 — L-LJ j | j-j 3 V 4 _j . <. m a j £ j jQ..i j Lj ö j 4 -j J jS jS L 5 -0 ^ ^ J 4 _uj (j û j 4 _j 
^_S 4 _j 4 _Sjûj 4 _S_jjj^. c 4 _j 4 _& jLj_Lj 4 _û LIlujIj ^ £_j I 3 d) L ^ J ' J .. Wj>1 ^Lj J Lj_j lS( 4 _£ j û j) j 1 _S û j I j^Ljj Lj J 

• j4^J J_J 1 J 1_S ^_S 4_J_Î J 1 aJj 4_J J 1_S 4_S_Î j_J 4_j ^_Jj4 _S J_uJ_] 4__£Ö Jj4_o4_J C JJ-JJ l 3 J-S 


4_Sjûj jj4-_jJjSj^ 4_î 4_S j4-j 1 n n u m j4_] (jS_jj_j jjj j 1-S 4 S ^ j 4 j1_Sûjj 4_S 4_j4-j j_j ûjlj-jlj ûj4_j 

j_jj_LJ ^_JJJ_LJ ^^4_J c4-j4-JÖ jLjj4-S_3jl_S ^_S4_J_JJ | AjÛj4_J J J J I J^ 1 AJ_L_LJ J_LJ J J J J J_LJ 4_] j 1_S û j_j_uj j L_& 

4-£ jj ö j j 4-S j I J j 4 -_û L_lj 4_j . Lj 1_S û J \ jjaj ij 4_j û j û j 4 _uj 4_J j Lj 4_S û j 4-S 4_j 4_S j 4-j 1 _Sj^_j j j 4_j L_lj 4-j 
4-S 4_j û j 4_j l_S ûj jl£ û j j 4_S 4_j 4 _j j_j ^ 3 n u>i j 1 J ö JJ-Î ■ Lli 3 ) j_j Lj j j-Luj 4_] 4_j û j 4_j 1 J û j_lJ Lli 3 1 j 4 _S_j j l_S 



. 4 _SL j ^ S j 1 1 s!) IaJLL j j 4 jljAj 4 J ^_lS_ 3 _uj liLS (j 4 S j. V ) j B j_j ûj A 4 J LSa S j. V ) j 
V 4_j j 4-S ö ö j-jJÖ 4_j jliS 4 _j 4_S 4 S u>i LLS 4 S j. ij 4j jiLj j-j j 4J 1_Sj^_j j j 4_j ^_j 1_S 4_S j û j 

. j 4_j ö J j Lj 4j j jllS 4_j <. j j J J 4 û j 4_S 4_j 4j j 4_j 1 _Sj^_j j j 4_j 


j 4J . û j j J j^ 1 j4_S4_j_j4_S j j 4 ö j 4_j Jj S _i q U ^LLuj^-l-lj jS 4J j Lo-j LoLlj 4_9 ^_jLS1_j^-jLj ^_uj!_j 4_o_lj ûj_lj Lj 
j4_uj 4J j 1_S 4_SJ j_j 4_j ^_lj j_uj j jj jjj J L& û J ^-j j j J J J 4 ^-S-jj 1 j-j J jûj4_j jLS4_SJj_j4J I J4_j ûj4_j JjS_l9 Lj 
^jjj_lj 44_SJj-j4_j <_S4_j ^-j 1 3 ~\ 4J ^JIuj^ ^_S4_jûj_luj4_j 4^jjjj_ljûJ jLSûjjJ 4j j j J 4 <_S 4 _j û J j 4-_a 
j Lj t__S 4_j 4_SJ j_j 4_j ct. S 3 aJ-lu j j>j.i ^_j 1_S ö j 4_S 4_j jj jl_S4 3 u 3 iui jj 4_S ^_jIjû4 jl_o4_jLjlj_3 j4_j jLoLlj4_9 
j J j 1 j_3_3 4j . j_jû^_3 ^ 1 ~\ j4_j jjjJj 4_S j 1 j4J Lj4_jlj4_j jLj j l_S4_SJj_j4-j 4j <_S4_j4J4_ojS 
^4_j 4 Ûj4_o_lj j4_jV 4j ^jj_j 1 j J ^_C U ji ^_j 1_S 4_j_j Aj 4 _o_3 4_j_j U ^_î 1 j-j_3 j 4_S 4_oJ_uj_3_uj ^_jLjûj4_uj 
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45 t cj ujjjg ij û J û j 4 ^j. jj u^j Aj 4_jÖ AJ jjj j£ 6 J A_j Ljj Aj 4jjj 4_u Lj 

. û j Lj-jJ (j l 3 o j 3 jjj 

. 4_j 4-S 4 ^ j ij û J Lj 4__j û jj_uj 4_j 4.S 4_^_î jj 4j (jjjjj_o ilj4-SûjjJ j j J ^ û j 4_j J jiL_3_9 l_j 4.J 4_jjj_oj jj 

j4_uj 4_J û aJ4j I a£jjj j_uj 4_J lS 4_j 4_£_Îjj 4_j j4uî) ^ûj4_j JjiL_3_9 l_j ^ujjIj^. Ij4_SûjjJ j j J ö j 4_j J j ^ j 9 LJ 4_J 

j4_jö (Jj4_a4_j j Lo_jj4__9 cJjjj-lg 1 ^Iuj û J4_j ^_j 4__j jjj I jj 4_$4_SJjj4_j ^4_jl_£_A_jj j4j jj_o4_JÎ) 

^jjlj .LjLSûJ Ljjj û jjj4j V’i I Ajjj 4_£ & j 4_j Jj £_ Lq lj (j4j|jjjj_o j4u jj-o4_jÖ ^uu 3 ^-S4j^j4_j Jj^j ql_j 
" jL> ' jjjj-o ^_J I jj j J 4 j jLSûjIj^jS ^4_jjIjS (jL_3j_3_9 ^u -)j^4_Î4_ojj_9 (Jûjjj^ 4_j ^4 _^ÖJjjj_o 

. û j I jjjJ ^5 j L^4_!9 jj Ljj4_jj4_j ûjjjj-o 

^jjj ^_SjJj_LS 4_jûj4j ^Jl£ t jj4 £. ijj Jjjj4_JÖ ^4_jj|jS (jlujj_9 j ûj4_j jLo_jj4_9 ^4 ‘Uj . jj jjjljjûJ LLujj j 
^ û j 4_j JjfL_i_9 lu ^_jj_ujjjjj ” jjjjûJjûj j-J ^_£J4_£ jj I j J 4__ojj 4ûj4_jj4_£j Lj ^a4_jj I jS 


^ n [S t jjjj j j 4 jj l!a£> 1_9 lS û j û j 4_j j-I-î I J-J Lj 4 __ojj Lj Lj . j j J j jjj j 4_S 4 _uj j j£_ujj J 4_j_ujj jjj t A 3uju 
4_j 1 jj j j ^_j 4_j 4_S i_j 4_j^. j4_uj 4_î ( 4 jûj mustard) ^_j4_]4_jj4jj. ^JL-l-Î LL j Lo 4_£ û j L^jjj_uj j 4 j j 4_uj 
jj ^4_jj|j£ ^jl_jjj_9 ^uu 4 _j 4_£j jjl . jjjljjLj 4 l_j jLojjjj ? Lj I J l_j j û jjj jLuJÛ J ^V4 _j LjLSûJ ^jjj4_uj 

l^o4Ljlj£ (jLjjj_9 4J . jjjjjjj jjjj u^j Aj4_jê j Ljj4_£j 4^4 ûJuuj ijuj (jjj4_uj l_jj4_j jj4_j jjjjljjlj 
4_j l £jj 4_j jjjj 3 jj 4_jjj_oj jj .^.jjjJÛJ 4.S ^j4_j_jj j4_J jjl 1 j jJLÎ 4 g j ' 1 1 (jjuL û j 4_j J j£jJ 9 l_j 4_j_ujj jjj 
j 4_uj 4_J ^ l_j j j j ^u I A_lJ . û j 4_jj j^j j J J j j S l_j j j j ^u I AjJ 4_j 4_S 4_j 4_j L n 1 ö J ^u Lj Lj 4_j û J-Luj 

^_^j 4_£j jj 4_j 4_î jjj jS j j j 4_j_iS l_j j j j j I AjJ ^ V 4_j 4_j 4 _jÎ) j j a 3 j j j 4 _jj j 4 _aj j L^ 4_S 4_J j^ 




jLiJ 


j 1_S ûj4_j JjJLl 9 l_j . ^_j û J I J is^ *Lajj *Lajj — Jj- 3 û J 3 3 1 jjj *Lj 4.S — ^4_jj I jS 

. Jj 1 _£j j Lj 4J9 j j_uj Jjjj I jj û J ^a4_jj Ijfi j Lj jj_9 L_u4_j 4_£jj I j-J-uj 4_j jLS^oL^Lj ^u I j ju 


ASöjjl j j J j û j 4_j Ji j^j_9 l_j ^_j_uj 4_j j 4_j jûj4j 4_^_îjj4_j l_^j j LjjJ ^__ulj jIj 4 JJ) ^ 1 . ij j4_jjj_oj u_ ^ûj 

jûjLoj l£jj LS .ûj4_jj4_£ûJ j^ jjûJ j4jjj ûjjj4_J 4_£ 4_^Jjj4_j jjj_L_lo ^4_^4_j ^uLSlulj j jjjjjûJ 
jjjjjû J . jj4_SûJ 4_jjj cûj4_j_jjjjûJ Ij4_SûJj4j ^u LSûjjl^. 4_j jjl^. 4_jj j_uj j4_uj4_Î j 4_j L^_î jj 4_j j4_j 

j 4_î l_Sj 4_jÎ) 4j j L£ û j I Ajj Aj û jjj 4_a j û j 1 n LS Lî) û j j 4_jÎ) c c* j i i û J jj-uj j j J j j jjl I A^ 4_j 4_j j j I j-Luj 

<3j4 ij-ul i i jj4_S4u jjjjjûJ ûj4_jj4_SûJ j^ 6j4 Sl lj jûJûAjj^ ûj (B) ^_3Iul 4_j (A) ^—ÎLL 4_S j4_jl_Ajj 

. J iJ-A û J I AJ LS l_j I J j 4_A 4_î J JuuJJJ J û J 4_J ö J L_^J J J LS 4_jj J_uJ 4_î 


j LS û j j J 4_î ^uS Ljjj j Lj û j La_o 4_j 4 û j 4_jj 4_S û J û j Lj j j J 4_S û j 4_j J j^j_ 9 l_j 4 ^ n £^u lj I J j I j 1 j 3 i 

4_î c. ^ 3^ 4_j ^ 4 . UUU ^ ^ ^ A_u ^5— 3 4_£_î jj ^L j 4_j 4_jj j_uj j 4 j 4 Aj û j l_j ^_3 LL t__^ û j ( 0 ) 3 LL . jj û J û J 

^ LS u_lj 1 I j û J ö j 4_o 4_j j jJÎ) 4_j 4 _£j jjl 4 £1 j. i j — ^ 1_£ ^u j L-u U JJJ 3 û J j l_j 4_o 4_j . Lj 3 3 j 1_£ û jj 4 

jûj4_j ^L_ 3 Ljuuj. 3 3 4 j I j j ö J ûj4_j Ij4_j^_jj 4_j jL (B) jjj J jj 4 3 3 jk û J ûj (A) ^jjj J 4_J 4_£jjj4_j 

4_j Lla. 3 j j 4_j Ljj 4_j 4_J jjj û J ^jjjjj j 1_S 4 ^ j. 3 j (j j^ 4 Lj I j j û J û j û j j J L^ 4_J 4_S_Î jj 4_j ^ L^ UU- 3 lu ^ ^ 

4_SûjjJ jjJj4_jÎ) ^_j [S 4_^j^_j j i_S4_jûjj_uj ^__L_iö 4 _j 4__û4j tjJU^^ ^J^LûûjjJ UUJ^ U^ -3 ^^L^4j UUJ*^ ^LJ 

. û j 4_jj ja l_j û j 4 -Sjj 
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4 _I ^ 4 _S 4 _j (jjj J LS 4 S i j cJjSûJ 4 _!sjj_uj 4 _jûj_ 3 _uj ^ 4 _j ^_jjjj^. I aS 4 _j 4 _j q 1 û \ j 4 _ş (Jûj 4 _jj 4 _j 4 _I 
jj_Ljlj 4 _j 4 _jûj 4 _j ^jjul "\.j 4 __o j l! 1 lj_j û J uijujjj J 4 _jûJj 1 _jJ ^ 4 _j j j 4 _Sû aS 4 _j 4 _j ^aûjjJ (jjjJ ^g-J iS 4 S ij 
4 .J l_S_jS 4 _j (j û j 4 U J j£_j j j j 4 _j 1 j 4 _j 1 J j û j_j_lj_uj û J ^ 4 _j cjj_j_ 3 ÛJ j 4 _j_lj ^jûjjJ lS 4 .J 4 _S_lj_j 4 U 1 _S 

<jj_j j J û J 4 _S 4 _j_iS l_j j j j l_S_JlJ l£ 


.1 3 i'iui 1 j 4_J . jj_j_jj_o4_j 4_S4 Ujjj^. 1 jS4_j4_j ^jûj4_j (jj_& 4 _j Jjj_jûJ jlSûjjJ 
4jj ^ J j jul 1 A$ 4_j 4_j j jjj_jjjû4_j ^4_S4_j ^Ujjj^. I aS4_j4_j (j j 1 j j Jo ^jûj4_j (jj_& 4_j <jjj 3 6 J i4_SûjjJ 4J 

4 _j 4 __j û j 4 _j J jS_j _9 1 _j ^ 4 _j 4 __û_lj lU_j jS û û j_j 1 _j j jj 4 __o 4 _J ! 1 n n <__lj_o j j J ^_i 1 3 4 _J jjjûj lj (j û j 4 _J l£jjj 

(J4u 4_J j l_j j j_o 4 _jö j l_S 4 _SJ j_j 4Jj l_^4_j ûj_j_uj4_j 4 û j 4_j_j 4 _£_j ûjLjjjJ jS JJJ ^-^4 3 iSUjjj ^_i 1 _j_jJÖj lS4_j 

4^_jj1__lj1j û j l ri 4_j 4_S Lj_3_3ûJ jl_û4_jl_jlj_j j4_j ûj Lj j j J 1 J4_j4_l Ij^. ^4_I . j4_^4_j o_S__j_!jLS Ia_j__iSUjjj 

. û j 4_jj j j j JLj j 1_S 4_S_J j_j 4U 4_J j|j_jU S_j j_o 4 _j j_j L_lj4_j 4 S 3 j ^lS 

^alS) j 1_£ û j j-j 1 g J j_o 6 J 4_j 4_j_jj 1__lj 1 j ^.jlj 4_j (j_j4_S_i ^jjj4_jlj 4 j j_j_uo_3 4.S (^_j1_S4U4U ^.jISUU jjj 3 j4_S 4_j 
4 4 3 3 j j4_$4 £jauj jûjUjûJ j Lû__lj j Lij 1 j (JûjIjjU 4_jj4_j j4_j 44_jûj4_j j 3 j_i 3 3 6 J jûj4_j j ( 4_£jUjj— 
lU-ujûJ 4_j (j4_S4 S j. 3 j (jûjUjûJ j Lû_j_ 3 j Lj_j 1 j (_£4 _j4_J4__ûjS j4_j ^V4_j LjUûJ lU_i_ojjJ jjjj^. I aS4_j4_j 

. 4__j 1 U 4 U 4 J j j J jj 1 j ^U_û4j^. j_j ^_j_j_3jS (j U Lû 4_j U Jlj U ^a4-j . j4UU lU-ujjjJ jjjj^. I aS4_j4_j ûjU_j_ö 
^_J LuJ J 1 iS 3 3 1 JlI JU j4_j4j . lU_3jU û J 4U 1 û 3 x J j_û U (_£J 1 4jjj 4-J lU_lJ4_û jU lU ÛJ I 3 3 3 3 J_J__Î (_£j j_J_l 4_J 
û J 4_J V 4_J J-L^ û J_lS (J U 4_S 4_J 1 U_û J L** 3 3 3 JjJ 1__ j. J 4 J J J ^__J J û J J 4_UJ 4 _Uj J 4_S_J J L 3 3 3 3 jU UJ 1 *3 3 3 4_J J J Jj_} 1 J 

4_j ^_J U 4 Lj Jj j Ls (^U 4_JÎ) 4 4__j û j_3_uj_û 4_j û j I j 4 4 _Uj j j n 3 4U û j I 4j j j ^_j 1 j_j û J c l* 3 3 3 Lû 1 J ^_uj j J 

4_j 1 ,1 3 3*3 ui 1 j 4_J . û j 4-j^. j U j I j I j 4_JÖ 4_j û j j_3 4 1 J û j û j 1 J jU. 4_j_j j 4.S 4_J jjj 4_£ 4_j 1 U jS j û j U û j 4U 4U 1 JlJ ju 
^_S 4_1 4U J J_û_l ^£J_J 1 J_3 û J (J__3 J_J_3 (jjj_3_3 4-J (J_J jS J û jS-1 4_S 4_J j4_£jj_j4_jö j4_uJ 4_J jlj4U (J U U ^_jjj_j 

. lU_J jS_3 (Jjj4U_Jl_1_3 J J 4 J-3 I J 4_J j!j4U 


1 J ÛJ J lU_uJ 1 J ^_S 4_J J J J J_J I J (jl_g_iu. 4 û J 4_Uj jS û û £> 4_J 1 U Lû— 3 L$4 3 iS LûS J 4 3**3 jU l4 S 3 3 (J4_u4_j 4_û4_J 

J 4_S 4_J ^ V 4-J L 3 3 3 3 3 3 3 3 4U L S 3 J û J û 4_jj J 4_j_l£_û J_û . L** 3 3 3 ^_J_uJ J_3 (J U L** 3 3 3 ^—J-uJ Jjj. J 4_S 4_J 1_U. 4 4_J 4__& 

4_jjJ 4_j lUûjU4_uj . 4_j4_& ^Ujj_j JJ4j_jIj 4lJj_jj£_ijJ ^_S4_j (jlj4 4J <_U4_3 (j4Ujj_ûJ uU4_j £jj *ij 
Jûj4_J û J û J U^. J 4_uJ 4J (jU_jljûj J lJj-uJ 1 J 3 4 S ^ 3 J lJi_3J_3JU_3 lJlJ jU U (J lU 4_J_J_Û 4_Uj 1 jU 4 3 3^4-J 






■ue 


4_S_3 (J LuU 


j û J ^_S 4_j ^_S_j_i j_j ^_j_3 j_uj û j û j 4U J j£_j_ 9 U (j j_û 4_j 4U_i£_û j_û 4_û_lj . 4__j 4_jö 4U û J j 4_j 
(J Lû__ 3_3 ^4jj_J 1 jU jUj_L 9 .j4_J I 4jj_J JU_3 J_3 ^g—3 LSA S J. 3 J JJ_û4_& 1 J_3 û û j4_J 1 Aj Lû_J lU û J 4U J jS-J_9 U (J 1 J-L-3 4_J 

J 4UjJ_j4_JÖ j4__uJ 4_J jS 3 3 1 XTt* j Ai.1 3 aO J J-jJU-ujU (J Lû_1 lS û J 4U J jS_J_9 U Aj 4_J^. U 4 3 3 3 4_]4_uj4__û lU_lJ û û 
l S 3 1 4_û jU L_S û J (J U_3 J J_J ^ V 4u t 4 *3 U' jj U jLû .U 3 3 U Aj 4-J^. U l_û û J J 4-J& c û J 1 jU 4 *3 3 q U (J J J 4 Jj 1 J 

U4j jU 4_j_3_Ulj_3 U4_j L_lj4U jjjJj4_S ^4_Uj 1 jU (jUj_3_9 3_3 4_j .4_jU1jU4_J jLSûj4_S4_j ^ S i4_j4_U 

■ ^ 3 3 3 (_£JJJ— 3__û 


J_3 ^g-J l£ ö J 4U J |jS_ 3 q U 4_S 4_J U Lû j4_J 4 3 3 3 ^_J Ij ÛJJ_3 _uJ Ij ^_ÛJJ_9 0_S4_J L_3 _j 4U JJ Jj_3 I J (_£ 4 __L_LJ_uJ I J j4_J 

L_S 4_J û J 4U J jS_J_9 U 4_J 4_û4_J ■ L** 3 3 3 û J 1 J JJ Jjj I J j4_uJ 4_J (^_Jj4_S_lJ lS (j4_S_3ÛJ L S 3 û**3 .uJ 3 aO (jl_UuJ_3_3 j4_uj4_J 


4_j û j 4 U j j£_j_ 9 u ^4_j ; û j 1 jS j4_uj4_j ^ j S jS 1 4 ûjo(John Wheeler)j4j_Ljj jU <Lj_ij (jU iij j4_jV 4_j 
Schematically û J 4_J_3 J 1 S 1 3 SÎ ) (_5JJJ 4_J L û J I jU_jJ JDelayed-choice)JLûjj jjL, 
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4 4__j I j U 1-a-uj Lj j lui ij 4 4_S ûjj J j j J (j ^ 3 4_j jjiLj_9 l_j l_S ûj l S i û j J“ ^_j I j_j_j4_& (j û j 4_j JjiL_3_9 1 _j 

jjjjû J 4_S4_£jjj4_j <_£4 _j4_£j^_ jj j4_j . 4_j4_jÎ) Jj4U Jj 1 j_jJ4_JÊ j4_j j_j 1 Jljj4_J 


. v L-L-LJ-LJ- 


4_J ^ V4_j 

U (J^LlûjIjJ 4_S4_S_^Jjj j_lj— i i4_j jLj j-lj-lj j_j Lj4_SûjLjj_j jJ 1 JlS_j ûj J" ^Ji Jj Ij-L^-jî) (j6j4_l J^j£_l9 Lj 

. JJ_jj4_fiûJ 4 _£öj L_lj_uj4_jÎ) ûJj4_j 4_J 4_S4_SJj_j4Jj (j4Jjl_S j4_j 

j 4 _S_^_jj— ^LS (JjLlIIj ^_1 1_S 4__o 1_S Lj J4-S 4J l_SJ ûj A - ^_1 Jj 1 j_jJ4_jÎ) 6j4-J Dj£_l9 Lj ^_1 1_S4__o ISLj 

j4_j 1 J 4_j 4_J Lj^. ^a4_î ^V4_j . ££j4_1Lû 4_1 ^ j n n ££j4_11_û_j jz c jS4_j_jjj_^. 4 -SûjjJjj 4 (j 6 j 4_j J j S _i q U 
4_J 4_S 4_S_! j__j 4_j j_j 1 j J c û j 1 j£_j j Lj J - ^_j 4_j 4_S û j j Jj_j 1 j 4_S ” j 4 _j 4_j_j jS_j û J l_S 4_j 4_S_! j_j 4_j j 4 _jö (j 4_j 4 _S_^__j j 
^4_J 4 Jj_j j_j j_lJ 4_JÎ) j j J <_S4u (jûj4_J j 1 J j L j j_j j-j <JJ_l_j I jS jl_j^.l_j £j_iS_j û j jLj Jj ' )û J j4__l_lj ûj4_jl_SûjjJ 
l_Luj j j J j j j_j^. I aS 4_j 4__j j_LJj-jj_Lj4_JÎ) j L_l5Î j j J j 4_jî) j4_S4_j ^V4__j . jjl_£l_j Lj-uj j j J jjjl^. 1 aS4_j4_j lj4_jj.jj 

. jjl£û J 

^__j_l_j j_j j 1_£ 4_£j j_j 4_j 4 j j-lj j_j j 1 _j2w j 4_j 4_J 1 Aj 4_£ û j 4_j J jS_j_9 Lj 4_J ^__i_j j j J j 4_S ^S_j_j j j_j_ 9 Jj 4_j lj 4_j j 4 _Lj_j j 
j j_jJ_j_j j_iAj4_j^. 4_£ jj^.ûJjûJ û j 4_j l_£ û j_jJÖ 4_j û (QlJBSSr) j 1 j_j ûjS 4_J j4_j l_jj_jj_9 j4__j 4_J 0333 

j_j ^S_i j Ljl j ûj4_S_^__jj j j J 4_j jjj£_j £^j_j 1 j_j û 4 4_j l S j’i i 3 ^4_j ■ (J J J J 4 Öj4 <\ \ 3 4_J ^—iSljjjj ^__! l_uj 
4_j . ûj4_j_jj Jjj \ i Ûj4_j l£ ûj_lj_uj4_j 4_j4__ojS ^_j 1 Ll iS lj (jj_jJÎ) ^—j ûj Lujj ûj J (_ 5jJÖ 4_j ^_jj ûj j Ûj4_j 

(jj_j j_lj 1 j_Lj A/in j4_a4_j ; 4_î 1 J j j_o 4_j j Ljj jj4_jS4_j j l_j 1 j_j (jûjûjûJ 4_] 4 _j ûj4_j Jj£_j_9 Lj ^4_j j Ll4_û4_jî) 
l 3 Lu 3 ■& . j4_£_ 3 (jj_uJJjJ J J J-J^. I aS 4__J 4_1 J_j 4_£_3 j!__JjL^.l_j J_J_J 1 J_3 û J ûj4_j_j4_S_J 4_j l_j J_3 J_9 ^4_I jj_uj_3 J_J_3 

(J Jjî) 4_J (. 3 3 3 0 4 J_J_3_3_3 I L jJj£1j£_ujLj jj-3-J 4 S J. 3 J~ ^ 1-S ^_JJ 1_J_3 1 J ^__J I J-J-J j_J L_S_J J_J_Û 1_J 4/313 j4_A4_J 


JLuj jjjJjj j_iAj4__^. 4 S j. 3 j j j J (jLj 4 3 j c_S4_j ^_j Jj I j_lJ4_jÎ) ^4_j . 4_S4_1jj_^. I aS4_j4_j ^_jLû4_1 

4_! I 3 L’l 3 & ^ V 4_J ( L* 3 3 3JJ-3 (__3_uJ J J J J JjL J 1_3 ^_J J û J (J û J 4_J JjJLJLJ Lj 4_j l_j 4_j û J I jS J_LuJ J J J JJJJ J 4__û 4_1 

. jj 1 Aj 4.S 4_j_j j 4_S_lj j jj j 4__! 4 _û_3_j 1 J 4_a_3_9 Lj 


4_î .ÛJÛJj£-l-uJ 4ljluJjLS4_J 4_SûjjJ J J 4 J 6 J 4-j J J S- 3 9 Lj J_J (J 4_J_3 _û 4_J_J IjS 1_3J_3_9 j4_J 4 _û_ 3_3 I J4_jj4_j ^4__! 

jjjjjû J . j 3 *3 j A) û Jj l_S4_j jjjJj4u jj_û4_jÎ) j_j ^4_j_jl jS ^_S_j_j LS_j_û j_j jl_û_j_j4_9 (j4_Î4_ûjj_9 4 __û_lj 1 Jl_lj 1 j J 

J J_û 4__û . 4 3 3 3 J J J J-3-Û lS 4_J 1_3_3 4_j 4_3 JJ.L.3JJ J J 4_S 4 û JJ juJ J Lû 4_JÎ) 4_J 4 jj J 4_S J û 4 (J LS 4_S_! j_3 4_j j_J J jj^. (__S û J 

j4_uj 4_J j Lû-j 1_S û j 4_j j jS_i_9 Lj . (.“3 3 i4_& j Llj j j-j (LIlj jS û J j û j I j Aj jS ûjûj4_a4_j £j_Î4_ûjS 4__j ^__i 1_S û j j j_j_û 
(J J 1_J J UJj4j4_S ^_J 1_S ÛJJJ^.4_J jjj^. ÛJJJ-Lû J L 3 3 3 û J 1 J J J Jj_3 I J j4_uJ 4_J ^_Jj4_S_Jjl_S J Lû 1_J_uJ_J_J ^__L j J 

j j Jjj I j j4_uj4_J ^_jj4_S-jjLS 4_S ^_j j j J j j J (j ûj4_jjS_i_9 Lj 4_! j 1_S4 _SJj_j4_j ^ ij 3 ^ 3 3 l_Sûjj4_jÎ) ,(jjl_SûJ 

Ûj4_j_3_94jj 4 J 1 Aj Lû 4_S 4_j J J J J 4_S 4_! L_l_jjjJ_uJ 3 1_S LuJ 1_J JJL^. LjljûJ jLû_iLu1j_3 4_J_J J 1_S_J_uJ ^4_J .JJ_j4_JÎ) 

j_j 1_JJ l_S_j j j_i 4 _û-j_3 ö j 4_j_j 4 S 3 3 9 Lj ö j 4__j (j û j 4_j jjj-j-j c (j jS û J û j Lulj 4_uj ( (. S 3 Li (_S_lj) û j 4S ö j j 4_S 

. j_lj_uj û j û J 1 j (j 4_S û J ^—i-uj j j J 4_S (j 4_j 1 3 3 j _ 1 0 3 j 4_J (_S_j Aj 4_JÎ) j j LS Luj Lj j û j Lj j û J 


• 26 


^—ilSûj jj^.4_î jL4_Sûjj jLl jjj_Lj_j j_jAj4_^. 4_S cûj4_û_lj 4_î j4_j|jjjJ JJJ 333 4_jujLo_ujL 4_j4_j j4_j 4 j LSûj lj_)ûjS 
jSl—i !AjjjJj4_S 4_j j 1_S 4_lj j_j J I j 4 S jj ' ' j ûj4_j_i_ujjûj Jû J ^1jJJj4_j 4 j j I jS-j-uj j_i jjj JJJ tûj-iLj 4_o_lj <j4_S JjjI1uj4__j 4_Î4__ûjS 

. Jj4_j4_Sû J 
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5 


*** 

L S jjJ J ^UJJJJ 

(The Theory of Every Thing) 


. £$ jSj J ^ Aj-1 jjLu L^jSûJ 4ûjLjjJjLS jûjLj LÎ £5 jSl_jjûJ ^_1 jjLu jjj 4-£ jLu jjL 

( ae l 


J_l_jJ_J J_LJ 1 J_3 û J jA-3 1 AJ LS4 \ IJ-uJ Jj LujLj jLû^Ll. J_JJ A_] LSj JJ^. c L LJuuJ ö ö J_3_UjLSjJ J_J JJJ JjA_S 

lS jjjö J_J_ûLSLj ? JJJJ^. Lj^LîJj-û ^Lj jLj LjLjLujLj ^Lj ^VLj . J_J jS_J (J_j J j_o Lj ^u 1_S û j Lj_9 ö J L^jSûJ 
4j CJ_JJ_LJ ^g-J Jj S ul 3 S jLujLj -JJ-J J ÛJ S ul 1 S JJJJÖ C^jS_3 L9jJ_uJ Lj 1 JJ_J û J ^_lS_J_J LoJ Lû J J 1 J_LuJ Lj 

l_Sjj_jJÖ Lj j_j ^_jl_SL_jLj l_S_j_jLj jj_ûL_Û IjLjjjJjLS ^LÎ lLljJûJ j ûjLjIjSjLÎLj lj 1687 ^_JLuj 
^_J j£_J_9 ^uluj jLujLJ ^jJjLû ^_S_U_uLÎ) LûLj . Ul_3_UjS û J I J I J_3 4 _S Llj 1_J_uJ j Lj jLjLl JjjIjLjLj 
J J J J J J û J LS ^g-Sj J Lj_S_3 J LS ^ LS J V C I Jl-LJ l Jul 1 <; 3 J 1 û LS Lj J_J LS_J JJ^. . J jSj_uJ J J J J Jjj. J LS Lû û J J LuJ 
^ Lj J û JJ jS Lj . J jSj-uJ J J J ö J LS J Lj J_J ^g-jŞj-l Loj Lû ^g_S_J J_J_Û Lj Lö ö J J Lö C jS_J J J_û Lj ^g_J J J J Lî 
lS jjj LLjJuLj jLj jLûLÖ 4 A_jLÖ jLijjjj iLiLjjj-uj jj lSlLjLj LJLûjS LLjJuLj 

. jjj l j ajSjj^. (JjLujl! j j jS j_9 jS ^g-jLsjj Lj jjjjj jjjj (JLuj 50 (Gelileo) jjJjJ lS 


Ll lSjLû J JJ_L ^g_jl_j_uJÛJ JJ ( J 0 ShU 3 )^J_ujLj JÛjLjIjIj ^g-SjJJJ^. 4JJJJJ \ \ iS Ljjj_ûj jj 
^ g-J AjS 1_J JJ J J_9 L JJ J jS û J (JJJ 1_J J (JJ JjL ^g_J LLuJ J J (J I J I J lSj jj^. û j Ljj J_lS ö J j Llj 1_S û j ö jj j 

. l jjuj 6j jjj ‘-Slj jlSjjj jj_l j-ujLj ^g_jj_iS ^uj l .IajLsulS ^ S iLi lî (Amorits) j lSl_ijjj_û Lj 

L £g_J_uJÛJJ ^g-JJÛJ jLSLj .JJ-3 LLuJÛJ ^g-JJÛJ JûjL IjJ-uJ Lj I J (jLjLû A_jLjj ^Lj 4jJjljûJ LûJJ JJ_ûLj 
J ûJLi Lî J L-J LS Lu I JUJ. jl_JJJ_ûLÎ) J ^g_J_uJÛjl_j ^g-JJÛJ jLuJ LÎ l S AJl Ai.} ^ J-flt JJJJJ ^g_J 1_S LuJ 1_3 ^g__ 1_3 

jL?-S4_! 0 £A ^ 1_! 4_j I j -( I jU-û ^ lj j4_aj 4j 15 4j J_jl_0 1 1 00) ö j L_j_j_j_û û J ^g-j j ö j ^gj I juj. 

J jS J I JJJ (J jJÎ) Lj JJjL L 1 _J_uJ ^LÎ ^LSj^JL^ ^g_JJJ . J Ju tjjJJÛJ JJjj. (jLjJ-J Ij lu (-SjÛjJ ^Lj JJ JJJ 
■ I 1 -Sj I Aj j’)JJ-uJ ^gU 1_S û J 1-S LÎ J I J J û JJJ jj_uJ ö J Lj Lö (_5 ju I û jjL lS j JJ I J (J J û J lu JJ JJJ 4 JJ JJJ 
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(_£j_jl£) A_1 (Ja J) j_û ^jLj LujLj lJ ^ ö j l (jju ^y-S-ij 4. "i S ij L$ 4__o4_j (jljJ 

L_S ö J J Lj I J Lj_S û J (Jjj 1 Lû 4_j . û J 4_J_J_J_J ö J j Lj jjL. b (Magnetism)^ uj/i L^j-û j (Electricity^ijûjiS 
) Ç3 i^4_û J J 4 jLj (EleCtfic) ^_j Lj ûj 1_S (j4_Sjlu JJ4 4_£ 6 j4__uj IjLjj^. j4_j j jj I j j Jj S Li 3 S jj_jJÎ) 

jjii£4_j j_j l_^ 4_j_j j jj^. i_j j4_^4_j j ûj4_jj4_^ûj j j j j l_£4_j 4_j l_£4_j_3jjj^. (Magnet jjo_3_jLjSj_û 


<3_J çi V ‘Lj 1 (j J__ 


^Jjî) 4j (JjjJjî) 4_J Jjj 


LjS 


J 


(.rH L- 1 û j LS 1_S <5 j-jJÎ) . (jjj-iS ö ö\ 


4_j i_£ 4 _j_j_j j£_uj j L û 4_j4_j j i_j ^_j LS û(Negative) mJ L uj j (Positive)<u4u^.j_û 4_Sjiu (JûjLûj (jûj4u 

l_3_jL1Sj_û j ^u Lj û j 1_S £j_jJÎ) c l“i i i 6 J J Lj j 4_£ j Jj S L’i 3 S (JjaJÎ) (j4_i Ij4_auu 4_j c j£4u jû44_!9 
. ûj4_aj_uûJ (jji j_^4 3 (j Lj j j_û 4_JÎ) t^g_j4_S_jj_j 4_j j l^ 4 _ju j_Su j jS Lû 4_i4_j j)Ij_j_j 




^ ujljöjLi 4_J 4 _j 1 j 4_£_j_1 Luj Lj4__uj (j4^_jj_j ^ j d) ja_u 1_!iS j_û j IuûjLS jûjIujû j ^Lû LujVi ^LjjuLL 
Ûj4_jVj (J-jAj4__A. 4_î 1_JJ_3_9 ^_J Lj Lj 1 J L-S-U LS 4^4uÛJjJ_ 3 (j4_j4__u 1 JUJ 1 J ö J Li J— 3 ^4uûJj4_& (J 4_j4_uj 

( 1 4_û 1 3 4_J J l£ 4 U-uJ— 3—3 Ul£ J_û J ^_J 1_J û J iS û J-3JÎ) J 4_uj 4_J J 1 3^j_j J J 4 > 1 9 Lj j û J 4_i_jJ jS. 3 1 L S 1 J_i 4__û 

j 4_S 4_J j l_j_j Aj û j_lj ^-j Lj û j 1_£ j ^juj i l_!iS j_û ^u iS û j_jJÎ) 4_j û j 4_j (j 1 _£ û j 4_j_3 j j J (j_3j n i iju 4_1 l S 3 S 4_j 
Lö û j j 4 _jö t Lj iS û J (jjj i l_j£ J_û 4_î j 1_S LuJ jja. û J Vş-j 1-S ^j-j Lj ö j 1_£ 4u 4_£ j Lj . 4u 4__& 1 a£ 4u 

jl uju ijS ^jju Ljö jj Li 4u ^_jSjLû_u1j (jluj_j_9 j Li I j LiiLii i4_S 4 __û 4_J (jj j 4_S ^4_S4u . Ûj4_i I j4_a_ju4u 

1320 ^_ÎLuj 4jj_3 ûj4_L_jj 4_i 1 j ^_5 uj4_lL. j5u 1 j 4_J l£jjLS jju (Hans Christian Orsted ) AjiluJJJ-J 

û J 4_JU J_S û û lSj J_3 Lû_3 4 I 1 1 9 4_î L S 1 1 l _S 1 3 3 .£) ö ö (_£ J 1_S 4u (_£ 4_J_J J_3 l_3 j 4u (J lu û J 1_£ (_£ J J_U 4 I A_uuj J 4_uJ 




4 


JJJ JJJ J 


4_J . 


(j4_uj Lûûjj4_jÖ 


uliiS 


£gU-JL_l J_AU £ J J L 1 1 1 ö J I J 

1 J-° lS : J J J J 


4_SLij4_ 


iSJÖ±L 


lSJ-* 


4u 


j4__u4_î ^uj4_a_jj 1_S 
Liuu ö ö ^u lu ö j 1-S 

J£.Lû Lji-jj^ ^uij ji_l .LlIaIj (electromagnetism)^. JLuJ-U Lj£ J- ûJJ l£ 

(jjJÎ) 4u Llu i i ^uluûjLS iSSSS ^Lj j4_S4u ”jj_û4u ^uLûj 4u ~ ^u j IL1831 ^_î Lu 4_î (Faraday) ^ I j ij i_9 

^gUJJ -1 Lu JJ J (_£ J_& 4u i 3— 3— U L 1 1 1 ö ö jULUU Ll£ J_û (_£j I J_3 4_j I j4_S 6 ^g-J-UU. 1 LlS J_û (_£j I J— 3 ^gU J JU_3_U J J J 

.^luûjlS ^JJJjjALi 

IjUuLuuu lLuL .ûj4__ujjJ ^_û j_u Liu j_û j j iS j ^g__iS Li j jj j I J-u ^g_jAjûj_u (_£ I J I j l_9 j_j I j J (JLu ö Jj I jja. 

. (. uuu I J ^u, i S Li j j j ^gU juS j 4__u_û 4u^. ^u-ujj-u j4_u 4_î ^gUj4_AJjl_S Ljuu I ju 6 J j_jJÖ4u ^g_S_j_u_u Li_S j_û 

jû Aj4j l S ij_3 4_î j4_A_i_ulu (_jjlj4uî) ^jS 4u 4_J Lû 4_!u 4_J j4u cjj_j_û4_S (j4_S4uj Ij ö Aiu jjS. ^__luL (jljljl_9 
j j4u4_ûl_i l_ S ûj jJj^jLS ^_lu4_i4_û 4u (j4_i Lau luji9 Iaj_j_ÎLu ö ju L_3_u ^gu4_û4u 4_î 4jj_u l S i I J 4_J 

(jJjS-SLa. ju 4_S (j4_i 1 uiiS j4u JLu j_jAj4_AL ju 
j ûjLu j 6 j 4-j J j.S 3 q lii <_SuAj4uî) l_JÎ)öjj4ufc ‘SS-* 




<■ 3 3 * 3 S 4_J L 3 lil£ J jSuuS J 4u 


U_J I J J J_J_9 û J-J J 4_J J û J ö Aiu JjL. û J 1 3 3 A öö j L_3 JU 

û j j 4_S t (_j 4 > 3 9 lu 4_J ^Suj L£ j ö J ö Aj j lu l_S ö j I Au lu jS 4_J . I J ö ö ^ Lu 4u I 3 iLa 3333 ^u 1_S 4J (j j 1_S Lu 

. Ljj 4_S_u ö J (Humphry Davy)^Loj (J J-9-Û l-JÎ) t 1 3û 3^ (jl_jlJ) 


(jV 4u l_S_uLûjLû . J jS ^£j4u ^gu4us4_j jl_u 45 (JûjLû jûj4_jjS (_j4_a_jja. ^LLjûJ ^g_Sj4_û (jljJ (jljljl_9 
ö j 4u Li (j j 4__u lu 4u j_j . j ju 4_i j-3-S V 1 1 Laj Lû 4_J ^j^ c5 Aj 4 ua. j 4uö t j ju Lj 4_ûja. û j J J J ö j 4u I J I j l_9 
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ccjLöûJ 1 J-j 4 j2 i Aj <lj 4_j 1 \ TqLj 4J 4J$ (j4_j !j_j4^_j ûJjLjJ j4_j (j4_£4__i_jjj_ij 4 _jjj_oj ^_j|jj_j4_j 

. i. 1 3 *3 3 3 3 û J û J jS 4_J 

I j4_j |jjj ^4_J -JJ-J j-jJÖ ^jl^4_3lS (jLjAjLj (J I J I J 1-9 ^_J L^ 4__1_J J jjö 4_j L_3_3JÊ I J j_jj_jûjj4_S 4_J C. ^ 1^4_J 
^4_Öj4_j j Ljj S 4 i ij L o-uj Lj 4 3 3*Ll4_£ j jl_S4_Jj jL^. 4_j4_j_]l_j ^jûjLjjûJ (j4_j 1 û 1 i q j c LLlS j4_j (jjjfc4_j 
4_j LijjÎ) I J j4_j ^_j^.lj 4 _j!jj_jûJ 4_jj_j ;4 _j4_jÖ j Lj_lj 4_j l_j_jj Lj I j4_£4_j4_j Lj J4.S4J <_^_]4_jL (j4_ijjj 

j_jj_3ûjj4_j 4_J 4 Si 3 4 3 I J_j I J I j l_9 j j_jj_i_j j I j_3_j ^__ûûJj4__uj 4_J ^y*Lj . 4 _j I j^_j jlj|jl_9 jj4_uj4J 

j_j_3Û4lj jlS4_j4_j j4_uj 4_J ^_jj4_a_jj 1_£ j4_j 1 j_3l_£Ö j4_j ^_j!jû4 jLjIj jj_i ûj4_j i 1 _jj_j_9 ^_j L^ 4_j_j_j_j_g_j 

i^j^û Ajj ^jjjSjJLj I Jlj-jLIj-j 4J j-i-û 4Jj I j 4Jj_j_j4_ji ^Lijj I _lj l_S4_j 4_lj j I j_j_j 4J 4_J I _l£Jjl£ 4j l_jJ4_j 
4_jj_j . Jj_jj4_S_j ^_j_Î i ^VLL Lj_j_jûJ l ^ jJ 4J <j4jjj^. j_j jj_j!j (jjûjLi J'Lj ‘Lû^-J ^j4_j^. 

J L^. 4_J 4_£ c4JjjJ 4J ÛJ-3 (J L^ 4 __LJ-uJ__LJ LlS J _û J (J iS 4_J_J 1_J û J l-£ 4 _Sj 1_J (J I J_J_J ^_jl_uJJ_J Lj Lö ljj_l_j4_J 1 J 

. (J û J û 4 ^ 1 1 4_J (J \S 4_£ 4_j Jj*\ Ji S J (J l_jj 1_J (_£ J iS ^__3 1_J J_J_9 J 1 J-1 XX) 4_J 4 (J_J J__l_i_J l_j 


^j4_û4_j tjjJÖ ^-^jjIj-j (jjL^.j4_j 4_j l j i £) j_j ^jlo 1 3 . jjJÎ) ^jj 1 j_j l_j ^j4_jVjjl j4Lj (jjLj (jlûljLi 

^_j_uj Lj û Jj j 4_J û j_3 4_S 4__jj j j_uj ^-^jIIjlLj . 4_j ö j 4_j_j j 4_j 1 j ^_î jjî) ^_j 1 Aj 1 L’i ij c (jo û j 4_j . 4_j û j û j I 4 jjL 

(J^)_JJÎ) J 4_uJ 4_J (J J J_lJ 1 J J_J L_^J J-f^— 3 (_£j û ^ 3 *^j 4__Ê 4_J J Lj_J J_J û J 1 J 4 Si. 1**1 1 1 \S J_û J 4__uJ 4_J 4 J 3 J (JJJ j 4_j 

^-^_JJ 1 J_3_uJ 4_J 4(J_jJjJ^.û4 û J û J 1 J_1_J_3 4_j Şj. 1 J-Jj& 4_J (J 1_L 4_j_uJ 1_J û J J J 4 Ûj4_J_3J_3-uj4_J û 4 1 Aj Aj 1 xl \ 1 1 

j lj_j (jj_i l5 û j 4__uj_û 4_j^. j û j 4_j û j 4_^ 4__uj_j_j Li£ J_û ^ ^vjj 4-uj-û 4_j^. 4_J j ^j jS ^ 4 j û j 4 _j_uj 1 j Lj Lj 4_j_j Lj 


^j-j Lujj_j 4_1 


)IS 


jj Li£ j_û (j jjjö j j_^. 4 Lj 1 4 û 4 


uj L ^ûj û j 1 j-j-uj ^4_j ,ûj4_j_jûJ 
4_js4_j 4 ûj4_j_jjj 1 jSû J (Fiold) ûj ûj 1 j_j j_& ^Lj (jlSûj_3JÎ) jj_û4_jö 4_j 1 j (jLûjûjl-j 4 _û_j_j I jjj_û4_j 4_J .LjL^ûJ 
. 4 juI i j 1_$4 i Lluj j 1 j 4_Sjj_j_^. (j4_cl_j_j IjÎ)öjj4__û — jj (jLjj-ii ^ ‘ 3 3 ^H ‘LS-q<Lj± 4_J 4_S_L£4_j 
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j l jua j û J j j j4__uj j A-S 4_aa j 4_S-j j L^ 3 LlS j-o jJÖ jj I j_j !jaJÖ ^LjI^ûjIja 

■ û j 


j>e 


4_£ c û j û j j_j Lo ^ û j 


LT^ 


jLLi£ 




L2 (_£ û J Lj J û j 


\_LJ A_J û J J _3 Aj 4 __ 2 i. J_J 


a_£ jûj4_j jûjLoLj ! (Ernpiric3l) ^_j_jjj-ûj4_j jLujLj lSa_jA_j!j aa4_j^. jûjLjjûj ^.AjLjAlj l_Sjaj4_jö aJ 

L_^A AJ 4_JÖ (_£ û J 4_A J Lj t A_3 4_JÖ ^_J J J_J ^_LJ_l_g_J A_J û J-J-uJ 4-J JJJ 3 1_J_A J_û J 1_J û J l-£ J I J_J_J 4-J ^_AA 4_J l£_3j_J 

t j L^ 4_j_j_uj_3_j IaS j_û 4_j iS jûûLuj ^ ij-j. jjjq 3 jS l_JÎ)ûjj4__û t ûj<Lj_jjj_uj4_j û J û j 4_ja_l^ Lj j j j 4_j jlj4_j ^j Ajûjjj 
j4_JÛJ ^jVLuJ 4_J . JJJ_j4_j JJj4 \ 3 3 J l__3_û L^ (gLAjft 4-£ JJ_j 4__& jl_J_JJJ_J ^ -J juJ-J. 3 LjS J-ûJJ L^ ^ajjaa û û j Lj 

(James Clerk Maxwell) jLj^SLû ^jUS JjJ -Û-î 4-J^. J Aj4_J_3 ijSuuJ jLjj_j_5 j L_j Ij IaLISû1860 

4_j_j Aj û j_3_j JJ-uj 4_£ ^ n Loj Lû ^_^4_j ûjaalj I j_a. jLj j_j Iajljûj4_j (_$ I J I J U ^A L^ û J 4_j J jSj_J_J 

jjjj 4 L’i 3 ^ j L& i_^4_j4_J4__ûjS aIa-j 4-jj 4_j . Jj^ûJ ^aaSIajjj j j,j j \ Ial^ j_û j IaûjL^ jIj_3_3 ^a L^4_j_j_j_j_g_j 

û J_3_uJ J bö ^_uJ ^ -3 4 JUJ 3 ^ J bö 4__û jS L_^ û J . J jS û J 1—3 û J 1_£ J ^A-uJAA l-bS J _û J J_J_& J J J J 4 ^ (JJ 1 ^ LuJ 4_^ 

I J J_3JÖ L_^4a jl_j 4_J ^_uJ_3_J 1 _La J_û J 1—3 û J 1_£ 4(j_3J_udSl_û . Û^S> û û ^ -1 juJ-Jl 3 IbSj-ûJJ iS (_£j I JA ^A J J_jIi-uJ_3_9__3_J Lû J 
. JJ (JAJ^.4_3 IjIj 4_S 4_J (jjA 4 -_uJ L_^ÛJ Jjlj-JÛJ ^A-uJAA LlA J _û j J lii ^_3 L^ û J I J-J I A_3_J l-ulj_3 1_JÎ) û J J 4_JÎ) ■ Lj-uJ. L ^4-J 


Aj 4_a. 4 1 j J û J (j 1 jul i—3 l_^ 4-j û j Lûj 4_j j Ljj 4_^ û J j û 4 û j 4_L iS 4 L’i 3 ^ j L& j l_j 4_J 4_S (j 4_^ 4J j_3 4_Jj ^a I j-ja^. 

4(jV4_J JJJ (J Lû J J-uJ J 4__uJ (j4_A_3J^. . JJ-jJj^ ^g-J LuJ 3 ^__3 4_A_3_9 1_J (J 1_J I J 4_J J_J jA J û J^-J 4_£ 4_J J_J_uJ_J_3 (JLuJ 

(jûj-Jj Ia ^_j 4_a__l9 Lj (j ö j j j-o 4_j 4_£ jj_j ^aaSIajjj ^a I jajL jjaJjS ^A LuJ 1A. ^_J 4_j_j I jajL j4_a 4_S_j J_A. 
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_ j_iS Lj j j j û j 4_j j j_j_j j j J j A_j . -û j^ 


^ 5 _J_J_uJ JJ J A_J Lj4_i_j 4J u_S4_l 

! 4 jjud 3 3 UlS J_û j J 1_S 


3 15 4 L'i 3 S j Lfl jjl_j j4_SûJ j lS 4_3_j Lj û j 1-S j ^-j-ujj-j LlS j_o 4_j iS (_£4Lsjj-uj (j4_j Lu1_lSj L& j4_j I jjj_û4_j 4_î 
JJJ_J_S_J_JjS 4_34 _j|j4_J ^V4_3 . ÛJ J_J_uJ_3_3 J Lj J iL L_S_Î 4 _jL 4-J ^4^ ^_S_J_uj4_J . û J I J-LjJ (Maxwell) ^g-J-J J.u.iS Lo 
^_J 1_S 4_uJ û J 4_S j4_uj4_] ^_J I J ÛJ_3 Lûj4_S j!j4_3 L_3_j4_J 4_J . J^_3 ÛJJ^ U ^ 1 M LS J J Lj J_JJ_3JJJ 6JJ 4 ul 3 S J Lfl 
^ Jrr 3 4— Lij l_Sûj ^-j_iS L jjjj ^_îj_j4_jj (_£j_j 3 LS û j jj^. U^“ a JU“ UJ J-S_Î4 _j j4_SûJ j iS û j 4-j j_j_j_o jS j ûj4JL_o 

jj-û<l& . j4iûj jij(X-ray) X ^ <J±f± j Infra redjjj^jj^Jij ^-iSUijjj 4 Radioj_3jij t Microjj£_ji_û 

. 4_j 1 3_3 1_S 4J J_J 4_Lj ^-Jj-JjJ JjJ_3j4_3 - 4_j 4__& I Jj I J_J_J_J ^-JlS Ljjjj (J4_S4J J LjUJ 1 J 1 3 u_S4_J 1— 3_J 4J 4_j Lû4_3 

LStGHJ^ j 1 j, jj-.j ^-JlSLJjjj I a£_j_j 1_S 4J ^jJjjj j 1_j j_j4_û t -S4_j j4_S_jjJ ^_jj_jj|j ^_îj_j4_Lj ^_jj_jjJ 
j j j j 1-S b X - ^U^J l_& û j j 4_û j û j_j 4_û j j_j_Lj_û ÛJ j 4_uj 4_î t_S 4_j j j 4—jjjjj û J 4J j 4_S 4J j_j 4_Jj 

. ûj_j4_û l S j 3 j_jJ_3_û ^_j4_lj j4_uj4_î (_S4 _j j4_S_jj_j jj_j_jj jS 


| .ij_j_j__3__3_j j4_^,jLj 4_J j 4_S 4 S juI j j (j4__ijjj ^^4—3 LjLSûJjûJ j1_Sûj_jjJ 4Jj_j4_Jj jj_û4_& 4_û_j_j (j4_Sûjjjl. 
4.S Lj 1_S ö J j û J 4_j Vjj 4_Jj û jj j 4 j 4_j ^_j jj^. 4_j j jjk 4_S ^_i 4_j Lj j 4_SJ j 4_j 4_û 4_j 4_j 4_& j_j . û j 4_jLj_j û L jj^. 
(j4_jj4_S <_S4_jûjj-jj 4_j 4_û_j_j ^jjIj^. . Lj_3_j_3_j_j jjL*. ^g-j LS 4 S L'i ij j_jjL jjjî)4_j Lj_j_jljLûJ Ljjjj jj1_j^.4_j 
j4_j 4_j_jj4_SûJ 4_S Lj_j_j4_û j 4_j l_j_j_uj__3_j ILiS j_û j j LS 4jj_j4_ûj j4__ i ^__j J jS I jS_uj Lj (jl_j|j_i tûjj-lj4_uj 

4_j_j £> _u ^ç_jj4_uj j_3_j I j_j_j 4_û_j_j j4_a4_j .LjLSûJ c4_S_L1_j_j j_jj_ijjj 4 _û4_j 4_S_j jj^. t û j 4_j 4_^. j l_j 

j4__i jj_û4_û j_3 I j-J—J Lj_j_j <-_S_3j I j_j_uj 4_j j Lj j Ij^. 4_j4_j I j 4 î jjj_i_3 1 j4_j t j_i ^_j LSûj Luj4_3) (jjûj4_jjjj 

t_SjAj4_Ê (jjlj 4_j 1 j 3 & 4_j Lj4__i_Î4_j tj_^.ûJjûJ û j 4_j 1 3_j l_S û j jjL 4J ^ * \ j a 4_j 4_S j__ij__3_j 4_i 1 S .‘j < \ 

Ûj4_j LSûj Luj4_JÎ) J J_J_LuJ_û J_J 4_J J l_j ^_jl_Sûjl_S J J j_J j4_jV 4_Î ^g-JL iS Ljjjj ^ 3_J jS-JJ (_S û j Jj4_J_S_Jjl_S 

ûjjAj4^-j jl_j4_jj4_S (X-^SûJi ij) ^-j-iLi-j-j j_j jl—jjL^. 4S j4_j l_j LjJ Lj j4_j 4_jjj . jjjJj_i_SûJ jL^j4_j4_Î 

. jj l_S_Î4_S4_j jjj j 1_S 4_j LL4 _Sjj_9 Lu i i Luj 1-j j_j 4_j4_j Ij4_î 
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4U_JÛJ X — ^ ^ Jd ) ) ( JJJ-uJj4Jl_) t J_) U J 4 jjUjU ^Jj_3 A_jL " (Jj_)4_uJ ûjjj J 

. A-j4_û -J U_3J I J 1 1 IaJU4Jj_)4Uj ^_3 J_J J J AJ 1_3_j4_1j Ljjjj 


300000 (_£j4_)JJjAA Aj ^_J_uJ_LJ JlS J _û J J 1_5> ^Jj_)4Uj ^_J I J-JL^. tJ^UûA (J J U A (J-3 J) Lû 3 U 4. Jj, 3 ^J L& 

(J Aj^Uj Lj ^aVA_3 . A-J I .1 ^ 3 J-3-ÛJJ L$ AJ (J-3 Lû J J J-J-û 670 (_£ J 4— ) J J J J û J Aj J 1_3 4 _j I a£4_)4UjJ^». AJ J-j4_c j LjS 

^_j i j_3_3 j-j (Reference Freme ) *. \*\ \ \ jj-Ljj ö j_i ^ j i j-^. (j 4 ULS j4_j u a_ 3 ll i û j j 3 1 j j aJ 

(Jj-J_) JJJ Cll£l_J Lll-uJ_3J_3_3 lûAjljJJ ^__)Uj Aj 4 J ajJ ^4_) . Lj-J-J J J^ 4j (J J 1_3 J ÛJÛj4— ) Lll4 jju J 3 3 4_3 ^_3 I J-JJ^. 

4-£ iLlijJ 4_jUIj j4_j 4_û 4J 4 û j 4J_jJj jjL û J I J-S_j jJ-û jj 1-S 4j JjLû 60 jjl_t ^_j I jLlJ- <_SLj1_S . ûj4U_j4_£_ijJ 
(j4Uû(Bl3Ck Hole) jjûj^UjS Lj4 uj 3 3 <Lj lU4_j 4ûjj_3 ûj4U4_ûL94_L: Lj4 3xj.i 3 3 4_j aUûjIjj-jlj <Lj_3 I j 3 

■ Lj_j_jjj_j û j û(Milky Way) J 1 U 3 ^ U (J Uj û J U 


j_3 .LU)4U_3 (_jj U J j jd \ j j-9— 3 j~ ûj-i ^j l j-jl 4 L1i_j_j û J j Lj^. U j UU_j Aj 4_& I aLo 4_1 Ijjj ^jUj 4_1 Lll4_j U4ll ^V4_J 
j_3 4_3 4 _ 1 Ij 4 _] 4 ûj 4 -j_ij I jS_3 I Aj_3 j_9 ^jL 4_1 Uûjj 4 _a ^U4_i4_Sjj_9 jj ûj I j 4_J (jL^. lU_j_jj^ UuiS 4_j j j_û_j 
4_£ 4_j_ 3 I j_u^. <.))!) 4_j4_j|j4_l ^_jjûj j 4 _uj 4_î l Sl uj4_5> 4 4 _j I aUj j_j_o j_i U 4_î juLû 2 (j4_£4_j Ijj ^_j_Î_j 
4_Uj jj^. L ) 1 ) Ljj-j-j 4_î . jj ) Luj I j 4_j Ij4 *) ) ) ^4_î l Si. 3^4—î ûjûj4_S4_û j_i-jIj . 4_j I a£_j j_i_û j_j LS 4_! (Ju Lû 572 
(J 4 U 4 J (J 4 U 4 AXI 9 Lll— 1_3 ^g-J-J Lû-uJ U ^ 4Lj j 4 _uj 4 J 4_S lU_3_uj 4U û J 4 U_J j J_uJ û J UjjU. (JJ J û J 4_J ^_J J û J 
(J6 j4 1 1 3 iLlujjûJ I A^4 _j4Ujj^. 4 J (Ju L-û 18 ^—3 I J-JJ^. 4—3 j_l L-IljJûJ j4_3 4Ûj4 U_3 J^U 4_J jU_uj 4U 
U4U U-jj Ij Uul ^4U ^-jUUljj j 4 _j 4 J .lUIaj ^_3 (jûjLûU j L 1 ljj 4_3 U 4 U 4 ^ U q 4UJ j_U 4 _j (j 4 U 4 _j_jûj-j-j 
6 ^ 3 ^ 4 4U_3 J û j 4U U 4U1_U j U) 4j (j 4 _j û j_luj j 4—3 ^_i_U U j j j ^_j I j-jj^. *U U 4jU I j j_uU U l \ 1 1 U 
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4u (j_j j_uS Lq l£ 4. xxi \ S j La j U iS Lj j ^u I juu. U Lj 4 û j 4_j 4U 4 _j_j Luj Lj û j l Iaaij-) . û j 4_j û jj j j 4 

? û j I j j-xj û j 4 j j Cj 4 ijud 1 j 

L_j4 jLud \ j 4_j (J_j j_udS Lo ^j—i U 4 jjd \ Sj Lft 4_] ^g_j Iju (j_j4U_j Ûj4_j !j_jj (jûj4u j_j 4_j_j_j l S ij lU j_& ^luJÎ) 
4_o4_j Ua_i_j l_jj4_jJ4_j .(_j_il_&û4 jLS4_j JJJ4j4_S jj_û4_jö j_j ^u 1_S 4 ui j S j l_& 4_Su jj^. 4ûjjj ûj4__ujûj 

Lj4_j_uj_jj 4_j LjjjSûJ (jjluJ û j 4_Î_j j-ujS Lû ^j-j LS) 4 U jl S j Lft 4u (j4u__iSlûjjj 4_jjIjjjL j4_j ^jjj 

(j j Lj 4_S ûUjûjLj iLjLSûJ (j jjL (j j 1_£ I JLjj Lijj ^.Sujû jLj j j_û 4_jÎ) 4J j 4.S Ljj û 4 4.S 4_j û j 4_£u Aj û j L_j 

Iajûj4_jj 4_l tjjjLjjJ jLjj4__uj__u j j L j ^_ujjS4u j L j (LuminifGrous EthGr)ûjLujûjj jj4__u_u 

jjS jûjûjûJ ^ujjJj4_S jj_û4__û jjj I j (jjûjlu j4u j4uûJjl_û j4u jj jjj j Lujjj4u ^_S4u4__Ûj 

. û JJ-uJ jj I J ^u û j û j 


4u t^gUuuj. jLj-jj-ûjjLS ^Lj_j4_Lj û j 4_j j jj j SL j jj l j j Aj ö j L j 4u jjjûJ û j I jSj Lûj ju ûj4__uj__u ^4u 

^Su J j û Aj Luu 4 u jj_j û 4 4u!jjj4_& ^ujjj j4__uj_u j4_j4u .LIj4_jÎ) 4_J <_ajû 4 (j û j 4Û j jj j jLi l_ Sûj ^uj!j 4Û 
j-j(AbSOlutG) LjÎJûj (_j4_Jju. j4__ujLj__u 1_JÖ û j j 4_& c( ûj ûj4__uj__u Lj4u_uj__u 4u j lu_u û j) j ILL uj û j jj LjÎJûj 
4u 4_S LjlSûJ Ljju j j J jjjJj4u jjlj4_j j_j ^uLjûj4__u ^ S_i j_u j_ jjjjj ûju. a 1 ja. j4__uj__u . <_uj jSj 4u!jjjû 4 
jjj 4ujj cjjjIj_ujj4u j iS 4 \ \ j j j_u j4 'i u û j ju j4__uj__u .Ljujjjuu ^u I juu LjjjSûJ j4u ^uu 
. j4_Sj ^ujjj jjuj4uV ^4_S (jV jlu ‘U^ -3 j4__u4_J j û j 4_j_iJ jSj_! j jjj4_aj Iaj!jJ4u 1 AÛ Liö ^uLSlûlj 

.jju ju j-ujS Lû j J) jû. 4_j lu l_j I j j4_J i_S4u 


cLjLSûJ jj 4u jj I j_m. 4_S4 _ajû 4 tt j j u. 1 l S j ö 4 ^_S4u ûj l_u.j4_u jûj4u I I j 4 £Ö 4 î ^u I juu. 4u jj j4_a4u 

j 4.S 4u û jj_uj Lû 4ui 4u . lu 1 _S û J jj 4u ^ u xx) I ju-& 4u 4_S 4 _Sj û J û j 4jj j 4_S j j j 4 ^u_I I juu 4-S ^■— 3 

^uljjS ûjûj4_juju Lj4u_u_jj 4u Lj4_S4_Jju^. ^u 4u ^uuSlûjjj ^u I juû. Laa j û 4 Ljju4_JÊ ^Ûjjj j4__u_jj 
4_J 4_S l S j j 1 _S_Î 4_S. <_S û j 4 4u I 4 jSj l£J tS uSj û 4 lS û j ^ jS Lj J J J J 4-S 4u I ^ ^ ^lj^U .UjIj j4__u4u 
( jljj4_J 4.S (j4_Sjû4 J*Lj Lj4_j j 4_jjjj j I j_u I Aaj û Jjjj4__u j Ija (JjS_J4_jÎ)j 4__94Û ^_S4u4_Sjj_9 

^_J ju 4__u (Jauu j Lju 4_Su j 4_9 4__u I J j 4__uuu j l_j 4_J <_S 4uu Ija 4u I jS û 4 c j__i_ujuu l_j v û 4 j û 4 û j 4_S 4_S j j_9 

■ L - JLJ J 4_Sj ^uuS lj j j j 


j 4__uuu j 4_S 4u . J jS ^_S 4u û j 4_j J jSj_9 Lj j j l i j u u jj j_uS Lû 4 4_j Lj lui 4_j jj luî) j 4u j 4_u 4_J j J jS j 1.S jj 
4_S jûj4u (_£j-& 4u cLjljju IajjLL 4u I Jj jû. (_£JJÛ4 4u jûj4Û!jj_u 4_J ^ujûj LujûJ Ljuu4_JÖ ^ûjju 
Ljuu I juu <_SuS4u LjuuûJ 4 Lju jS û 4 j û j jju4ujju (j4u_uljlu I J j jjL. (jjjû44u I Aj4_S4_j_u4_S 4_J ^ujûj 
^uLS4_SjLû 4-J 4Ûjj_ûu ju I aJ Lu ^u 1_S ûj I j L_m. 4ûl_S 4_J IajuSIÛjjj ^u I juu. 4_J <_Sjj_^u ^_S4_jjj |j lum. 

. Lj LSj (j J4u {jj_û_û4u} I Aj V ju^. j lu { j Lu__û} juju lu 

4_Sj ûjûjuj (j4u4Ûjj_ûu ^4u (Jjj4__u 
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j4_J L*M 3 ö 4 ^j_34_£_3 4_J JUi. I Jj4_uJ_ 3_J jl_j 4_J 4 aJ-3 j4_$4_j 

IaJLuJ ^—jLSûJJÛJ 4_J ^-jSl-jjJJ ^_jlj_U^. — 3 1— S 4_JL_3 J I J l 3 ^ J-J \ \ 


I 1 Jj4 jj>i m jLj 4-J 4_Jj_^, 

_j 4_£ L1ij_j4_û jl_û4_jl_jljj 


. ûj4_j_j_uj LLj 


ûj ^-j-j 4_j Luj l_j 3 4 _û j j j. 3 4_j j4_jV4_J 4_£ û j 4_j û j 1 jS j Sl_j 1 aS_j__3_3__iS 4_J (Juj-ujSLû (j4_j L_j A_j Lj ^4_j 

û J ö 4 jS û J J_J_J 1 J 1 J_3 J 4_J . û J J J jS ^_J_J J 4_£_J_3 J L^. 1 J 4_J_3_lS (J J 4_S__3 _J__J_uJ J 4_J J 4_uJ j 4_u 4_] j û j I jS j û J 

^_j 4 j_û jjjj LjjjS ^_S4 __j4jLû 4_j 1^1879 ^_J Luj 4_1 ^V4_j . L_3_j_j j j_j j 4_£ j 4__uj Lj_j_i 1 j_j l_j 4_S 4 j 4_j J jS_j_9 1_j 
^4_j j4_uj 4_J ^_S4_j4_û l_j (J_j j-uj^ Lû c4j 444_S ^_Sl_j4j44 ^ 4_j^_j 4_j j_j_uj jJÖ 4_j I4_j_ÎLuj 48 ^_j4_û4_j 4_î 

4_J û j l_3 J . 4 j4_jIjS j^Lj I Nature) ^__îl_jjjj 4_] ^__j4j_û (jlj4 4-S4_ûl_j . 4 J l_j ^_S4 __i_jjjLjÎ) j_ 3 4_j4_jl_j 


Ljjj -i 1 4_j ^_j£_j j_j_û 4_j Lj j_j_a 


;Lj 


J 


Ij4_jlj4_j jlj 4_J 4 û j 4_j 1 j 4_j_j jjL ûj4_uj4_S jjj j4_jV 


1887 ^Lu 4_î 4 j j_j i_j 1 j j4_uj 4_î ^_j Luj j jj ijj-o^ L û 4 _£ 0 j 4_j Jj^j_j_j 4 jj_j (M ichelson) jj_uj_i£_j i_û 

^_j l j_j_j ^ 3 j-j 4_3 4— û 4_j jl_3jl ij-uj 4_J& JJJ ^g-S 4_3 ö j 4_j J j Ş _i q Lj (MOfley) ^_Îjj_û Jj1j4_i_ 3 (J4_S4_J (j j 


■ 1 JLo 1 j4_J 4 Lj_j_î JJ^. û J 1 Jj4u 


-* J 


1-j 4_î L Şjj L$ 4 


C 5 T 3 ’ 


JÛJ ÛJÛ 90 4__Lj jS 4_J jljluu^. 4*3 JUJ Ij 1—3 J J J 4_J ^U__lS l_j J J J ^_J 1 J_3J^. ^g-JJ 1 J 1 3 JJJ ûj4_J I J 1_3 4_S Lj JLj Lj 

4-S û j 4_j J j£_j_9 Lj 4 L 3 3 3 4 j û j 4 ui n Lj 4 _j_uj_j_j 4_j j ju 4_j ^_S 4 _j û j Lû j î-jS l_j j j j ^_j 1j_i j 4_S 4_j . j 4 \ i 

J JJ-uJ_LS_jLû ^^4-J . Lj L_j_J J 4 J 4_S 4 I I iS Ljjjj ÛJJJU j4_J-uj1j 1_3 3_3 4_J J 1— S 4_J_J Ij-J. ^g-JJ 1 J 1 1 Lj 1 1 4 J 

^-ujjjj IjS_uj1_j4_j jIj4_j (j4_S4j4_j 4 jS_j_9 Lj ^-û 1 i 4 __jj 4_j . 4jS4_j (j44_j jLjIj ^_jj I j Ljj^. ^__Îjj_û 

jûJ I Jj4_uj_j_j j Lj 4_J ^_j-uj_3_j l_j_Sj-û j j l_S ^Jj_3 4_-jj ^j4j 4 jjj-o Iju ^__Î_j J j_û j4_S4_J j_j j 4_SS 4_j j 4 _j 
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4_î J J-uJ_l$j Lo ■y 3 Lû l_3 ^ V 4—3 ■ j j$~3 (JJ j_û I J 4-9 J 4 AXI 3 3 ^_Jj J J_û (J û J 4_3 (_£ jJÖ 4* 3 3 3 ö J Liö ö J J 4_JÎ) 

3 jL Lo_ 1 4__uj4_J (J 1—3 (JAjLûJ4__uJ L_$4_j û J û J 4 _uJ__ 3__J Lj 4__3_uJ__3_3 4_J ^_J J û J (j4_îjJA. ^_J I JJJ I J 4_$ £ J 4-j J ji\j_9 1_J 

. 4 3 3 *3 ^_j JJ_3 J 4 __uJ_3_J CLa 1 3 (J 4_0 1 *3 4_J J ö J j4_J Aj 1— 3 4_A_3 4_J ûj4_l_jjjJ 4_S (_g4**3x*j j4_J 4_jj_j . J 4__uJ_J_J ^Lijjj 

Jjjj) (J J-UJ-O J_J ^ l 3 1 3 J JJ_uJ L_Ajl_Jjl_j4_J (J 1_J J_3_9 (jlLlj 1 A 3 3**3 juJ 1 J 4_J ■ 4__p 1 ~\ j4_J j4_J Lll_ûj_J 4_£ 4_j (JAJ-uj4-$ 

4—1 (j 1 3 *3 1 J 4.S 4_$4_ jûJjLo 1 _j_j4_j j4__uj_j_j ^_jj$ Ij 1384- ^__ÎLuj 4—1 ( Lord Kolvin j 3 9 1 3$ 

(Jj4_juj__3_j (j4_S4_jjj_j û A J Lo (J4$4_J j (j 4_Ş 4_j 4 ’q 3*q4_j^. 4—1 j_3 1 3 *3 1 j 4 __o_j_j ^ l 3 ‘i4_j . (j4_$4 $ 3 o l_j_j I A 

. 4—3 ö J 1—Jj J û J J 




Û J 


4_JÖ j4 JUJ 3 3 4-3 /*j Lû 


J JJ 1 3 L'i 3 & ^__î J J_û” JJ 3 Lû (J 4_S û J 4_j J j$_3_9 1_J (J I J û J 4__UJ j$ û J (J JJA. 

4_S4_Î_jJj_o Lj4— i_j 1_j ^_^j4_o L_$jAj4_JÎ) ^_j l_j I J 4_j j û AjJ j 4_jî) 4_a_jûj l $ 3 3 Luj4_S 4Jj$jLo_ujLj j_j_uj__i_3 (Jûj4_j 
(J Lj Lû 4_S L 3 3 L'i 3 $ ö ö I J I AJ JJA. (j 4_$ 4— 1 4_£ û J 4__uJ__3_J 3 J û J (J û J 4—3 L_$ û J (J LS û J 4_A 4—3 4—1 L $ 3JJ . (J 4_S_J J 1_A J J 

<-S_3 J AjLjjJi ^_J Aj4_JjjÊ (jl_jj_3_9 (jLjlj .(j_j4_Sl_j 4— î JJ^. £j 6j4 JUd 3 j Lj4 3 ul 3 *3 4_J 4__û_J_J I A_3__LLuJ lj4J 4_J | J 

(Jja_uj_j i j_9 ^jjja. ^_j A j 4_î j_j i_j (ji— 3 j_j_ 9 (j ll i ij j (Hendrik Antoon Lorentz)j_i_i_3jj_î (jjj_j_jLj 

û 4 3 u»j*3 4 _j (J^.jûj.Iş.jIjal j 4 _j t jj£ (j L— 3 j 1 ^3*3 j u Ljlj (George Francis FitzGerald) AJij_^jL_ii 

jLjJ l " 3 xxi j j Lj 4_£ ö j 4 3 3 $ 3 ‘ 3 1 $ 3o (jjLSjJÖ i-SjAj4_JÎ) (jjjfc 4_j 4_j4__û Ûj4_j (Jj4_a4_j LjLSûJ 4J jja. ûj ûj4_uuj_j_j 

^_aS l_jj JJ ^_J I JJJ^. L_$__3-uj4_$ 4— 3J_J ( (_S 4_J û J 4_j_J J (J 1—3J L$ 4_JJ jjj J J ûj4_j_JÛJ (JjJ I J_3JÖ (J L$ û JJ-û JJ L$ 4 3 3 3 
jj J 4ul 1 3 4-J^. ^—3 Jj$ J La J J j-3 (J 1-S 4— 1 J 4_JÖ . L* 3 3 3 ö 4 J J-uJ_J_3 ^_3 I JAJA. (J Lû 4_JÖ J 4__& 4_$ 4_J_J I J-JJA. 4 Lj_J JA_1_J 

4 (J LS 4_j 1 3 \d) I J (J J Lû J_3 (J 4_A_J Lû J 4_9 ^ 3 4_A ^ $ 3 Aj 4-0 J 1_S (J 4_J 1_£ J 4_J l_j 1 jul 3 $ (J û J_J J J (j LuJ L “ 3 xj> 1 3 3 (J û J Lû 

.jj_j (Albert Enistein) j- 3 1 3 j 3 3 i_j Ljj_i_jj4_j (jj4-uj4_£ j4_j ûjûjj^j^^Lj ^ 3$ \ 3jS ^ 3 3 j-a 3 ij ^_$jji_ij 


4_j4_j ^-$j_o Lj-J I 4 j j 3 3 1 4_j (JûjLjjöJ ) ^_j l L'i 3 3 j l_j 4_j (j4_Sûjl_jj l_$jj LS I jl 905 ^_ÎLuj 4_î j_3 1 3 La 3 3 Lj 

. jj_j ^_j 4— o4_j (jLuj ji^Lj j l*3, j aj ûjûj jSjSL (Zur Electrodynamik bewegter Korper)( jLS^jVj^ 

J J_0 4_JÖ J_3 4 ^—3$ Ljjjj ^-J I J J Lj 4_J_J 1_J 4_J 4 1—3 J_J_9 ^_J l£ LuJ 1—3 J J_0 4_JÎ) 4 J J_J J jS (J û 4 LuJ ^_$ 4_J 4_j Lû_J J_A J 4—3 
(jj_& 4_j jjj 4_j1_jAjLj ^4_j . Ljj_j Lj_jj <-$4—3 Laj_jûJ j 4_$ûJ 4J j_a. jjA4_j ^_jl^)jjj. 4_j 4_$ jL$öj4_j Jj$j‘ql_j 

J I 4 J JJ J J J ? 4_j JJ^. 4-0 4—3 (J ö J 4— î (J_3_uj_3 4 $ 3 3 jj . L* 3 3 3 t-J-uJ J J J I Aj L$ J I J 4-9 ^ $ û 4-J^. 4— î <— $_J_UJ J J_uJ (J ö J 4—3 
jLj 4— î l_$j j 4_$ j_j 4__uj j_j .(jûJûJjjj Ijûjj4_a ^_$4_j4_$jj_9 jLa 4_J IajL$$4_j 4— î LjjjL. (JjLa.j4_j ûj4_j_Lg_j 
j j J ^_j j û j j 4 _uj 4— î ^ û j j J (j j 4 _$ jj 4__uj jj ^ V 4_j . û j-Sluj 4_$ û j I 4 j j j j J j I jaj ^_j j j j J 4_ j I J 4_$ 4_$ j j-9 
4— î (j l__3j j j j -j 4_$öjljjjj j j J (j I jjj ^_jL$ (^— 3j I j 1 3 4_î 4_$4 _$jj_9 (Jj4-94__uj (jûjlAj4 — j 4 __ 3 4_$ûjljjjj 

(j I J j 4__o i (j 4_$ û 4 4— î jla. ji-$ 4—j (j û jj ja 4__j 4_$ j 4_$jj 4__uj j j J Lj I J ö 4 j 1 L'i 3j 4__o 4_j . 4 _j 4_jî) û j û jj_$ 4_ j 

. (j jjj l_j <—$4_j <— $ ûj 4_$ ûj I 4 jjj jj J (j I JJJ JJJJ 4 


Ljj_A.ûJ ûj4_$4_$jj_9 (j4 *3 a 1 $ 4J jjjJûJ ^_A$l_jjjj pulse ^^_$ 4_j 4 j jj j4_$jj4-uj j j J ^_jj I Aj I j 1 **3 j_u a j 

(jjj_^.jûJ (j I jjj (^— j j j j J (jljj4-o ^_j I jjj jj jjuujjj (j 4_$ 4_j j j_oj <—$ûjj4_jîi . (j4_$4_$jjj jj 

(j jjî) 4_j . (jj l_j <—$4—3 l_$ûj (j I j ^_j ö j La. (jlj4_j c4_$4_$jj_9 ^_o_9 l_j ^__3j j-uj 4__j (jj_ujj4_$ l_j û j 4_$ û j-9 4-î Lj 


q4_j 


4_ju 


JJJJJ 


l 5 *Li ^ 3 3 J ^LJ (jj 4 _j I j CJ I j jjj j j j j J 4— î 4333 3 jj ^_j j j j J 4_$ (j ö j 4 j 
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^ - 1 1 j j L 4j 4_S4_^£LS j j J j 4_& ^_j 4_j 4_S ö 4 û j 4_j 4 __û 4_j 4 4 i_j j j j J 

I _j j l_Ê > Lul i4_S l_j >jjj^.jû 4 (j 1 j_j_j 4_J 4_S4_j>j ^__lj_uj_jjj j4_uj 4_1 jj Ij4_j ^^4^j ~ ^_iS Ll j j j 


Iki 


1 x 911 




■ 


9 l_j ^g-Sjj 4 _jl-lj 4_j4_j 1 j4_l Ûj4_!lj_!ijj4_jj4_û t_S_j_jjj j4_$4_j !_jij4_A j4_i4_j ^_S4_j4_Sj>fl 

1 JiS_lj 1_S 4_1 4 (j-jj-uj jjl_û4_Ê û j 4 _j_j j 4_S û J 4_S4 _jj_j Ijûj4_j1j 4_S 4_1 t ljJ-j 4_S4_Sj>fl 

>j4_j 1 Aj l_Sûj4_j_jj4_jj4_JÎi ^_lj j_uj jj 1 j_lj 4_î jjj ^g-S4_j_jj I j 1 u^. ûjûjûJ 4_J l_S_j-uj4_S 

. JJlSû J 


J J J j)4_SûJ ^_J 1_J)_J_9 juJ-JL xxlJJ-J L_S4_J (_£J_j4_uJ ^_J 1_S j4_Sj_j4_uJ J J J 4_S lIjIJÛJJJJ ÛJ_j4_uJ 4 "l juJ ^4_J >J_JL 

4_j j4_j . Cj LS_j 4_jûJj1—jJ ^4_j j_j JjS’uj û J ^_S4_j4_!sjj_uj l!1luj_jj-j4_j >_j 1 i ui \ ) 1_j .j)_j_lûjû4 j I j Ljul ^_j 1_S 
4_! ûAj4_j ^_j j j j J j LjLS ^_j I jju 4 > 4_û 1 ~\ i 4-JJ a J j4_j L1lÛ!lj4_S j4_!lj .Ajj-ujj 4_uj j ^_lS_jjj_! ^_S 4_j û j_j_uj 
û j Lj j ^_j 1_S 4__Lj_1S 4_î 4_S_lS 4_j j)j4_û4_j .LjIjûJ ^ 1 i4_j 4_1 Ll 1 j_lj ^l4_j >ûj4_S>j4_uj j4_j j4_uj 

.ûji >ilJ >(Special relatvity) Lj4_j_jl!3 ^_JÛJ_JJ »1 J >_J l__Luj_LJ 1_J > 1905 >4_Ş 4 LLud J Ij 


^_jû>jj 4_î .LjLSûJ j) 1_S û j_j_lj 1_S >4_ujûj4_S j4_uj4_J jLS >j_jl 4_j û j 4_1 J i> S_i jjj ^4_j >_lj 1>j »j1j_jûJ 

^ V 4_j i <jj 1-S û û j 1_S j_j 1>j. û j Lj_uj û j û j 4jS û>j_û j_j 1-S j L> 4_î 4_S > û j 4_S>j 4_uj j 4_j j_j >j_ûj_j 1_S 1 Aj 4_j_j Lj 

4_1 >j 4_S_j <_S_j 4 j j 1 j 4_j »j. i j 4_S 4_j . Lj 1_S û J j 1_S j_3_uj 1 JJ ^ 4_S û>j_û j_j 1_S (j-1 » û 4 > 4_1 1 j 4 _S>j 4_uj j 4_j j_j 

>_l_l_lj û J 4 l_S_j>j_û j_j 1_S ^_j 1 a1 j)4_S4_J >4_S4_Sjj_j j_j jjj^.ûJ ûj4_S4_Sj>i ^_S_LS 4_! >4_j4_jj_3 j4_j >1j_lj 
^_S 4—lj j j j J j 1 J j 4_û 4_S 4_j_lS Ll j j j > û jj jS 4_S_j j.^. 4 Lj 1_S o j J LS j-j_uj 1 J-îAÖ 4_j_jjûj j4_uj4_J >û»ûj-jLS j4_j 
û J 4_S Û»Û>J 1-S ^_û»J 1_S-J_û 4_J ^J AJÛJJJ 4_J_3 J 4_S-J J 1_S ^4_J .<jj_3>_3ÛJ 1 J 4_uJ_l_3>iLj J û 'J-J. >J 1 J-2>. j4_î >J 1_J J 

. > Lû_uj_j jjj. > 4_S 4_j_lS_j j j_! j_j Lj û»û>j l£ jj 4_1 l_j 4_j 4 4_1 1_S û»û j_3 1£ 4-JÎ) j_j 4_û 4_j 4 4_j_j_j 
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4__û 4_j 4_£_j jj^. . û j 4 _!l_lj jj I j l j. jjj lj 4_j_j J I j j L^ ö j V jj^. ûj_3_ûj_j l£ ! clj L^ (_£ û j4Jîjjj jjj û 

(_£j4_a. ^_)4__û4_j J_LJJ_) jS_3 ^J^Û4 C cj-Jjj-L0 3 jl_5> 4_J jj_l 3 4 __LJ J jJ ij-J Lj £> J-J-û J_) 15 J_J jjjjSûJ 

I j4_j IjJj ^_j Lj j ^_j [S 4_j_j I jjj^. 4_J - 4_j4_û 4_j I j l_j ^l4_j jj I 4j4 iILuj ö 4 ^^4^j ûj4_j_ljûJ j_j j_j j J 

4_j_lj I JiS4_j j4_S4_l j Llj j I j Lul ^_)LujLj ^-^jjj-ûjjlS g__i_& 


jj_LJ I J_) l_j Cj LS ^-jLLuJÛJ ^ û4__2^ 4 I JL-LJ l L'i LJ J_)J_J_) J û J 4_j J J^ J_LJ j4-j Ij4 J. LJ 4_J J_) l ) L’i ) ) 1— ) ^-jL^ûjL^ 

jj_û4_ö j_j i_Sjjjj^. 4_j j_3_j_j_)|j} cIj4__LjLj £_jj LS i_£Lj I Jj j j j4_ö j_j jj_jj£l_j jj ^_S4_jLj!j 4_j . jj_j_j Löûj 
j j J j_j j I j j_lj ^_) l£ j j_lj û 4 j jjL ^ 5 — 3 ^ <• ^ ) j 4 _£j_j 4_uj j 4_jö û j 4_j ^_j 1 ) ~\ 4_J . jj_j_) jj_i_o I j l ) j 4 _£ j_j 4__uj 
^j—3 iS 4_jL_uj_j 4_j_lj 4_j j J jj l j-ul ) ) L) ^_j l£L) J_)L) . 4)1) j Luj£ 4_j j-J-1 j-^. û J 4_S û j 4_S 4 _j jj 4 uj i i 4_j j 4_j_j_j 
4 _j4_jÎ) I J 4_j I j j j ) L) j 4_J j 4_j Ll_lj 1 j_)j^. j4_J jL2uj4_j ^_£_jj I j_j_uj 4_j j l ijuuj ö 4 ^ 5 ^ <: ^- 3 Jt?- t4_ )4 û i i 


4L_)J Lj^J 


Ll )4_j 4_j 




; 4_jjj_û_) j_) . jj lj JLj_)_ûJ4_uj û j 4_j j j^_j_s 1_j 4_j 4_jl_û4_j 


J i Aj 4 _j^. ^lV 4 _j . cll 


jl_j 


J_)_û 4_g_)_uJ 4 ^_J J û J J 4_uJ 4_1 J_) ^ ^ 1J-3-ÛJ-3 1_£ 4 û J l_J_uJ û J 1 JLJ_) J û J J 4_j û J Lj 4-J 4_^ I_£_)_uj_j_) jl_) J J J_)_û J_) L^ 

4ijj_3j_SûJ ^_jjûj jûj4_j|jj_uj ^jj J 4_j (j L) ^_jjûj jA'uj Ij L) 4_j 4 _j I LiS 4 _j 4_£ j j_9 jLj 4_J j_j_ûjjL^ 
j ^_jjûj (jJljûjLj (j4_Sûj_)_ûjj LS ( ^ j_j_j 1 J 4_j LLj—lj ^£j£û4 ) ^-juj i. ij-S-jj ^__lj 4_j . 4_S_j jLjJjjIj4_j 
”1^_ljjûj (j û j 4_j I j j_uj (j4 11 juj 1j 1—3 4_J — jjljjûJ Lj V 4-JÎ) j jjL jûj4_j 4_S 4_£4_^jj_9 jLj (j4_^ûj_j_ûjj L^ 
■ l -^- 3 C ^ 1 ■& Li i i û 4 4_j j_j 4 ^_j j û j j 4 _uj (j 4_^ û j_)_û j_j iS j 4_j 4_! J j j I j 4 _j 4_j û jj I jjj^. lS 4_J jj^. 

4^11 iS 4 4_£ 4_^ J j_9 J L) (J J_J_Û JJ iS 4 JJ_LJ J_Q_) J 4-J j£_) J û J J Aj û J l_j J J_)_û JJ l£ J 4_J 4_J 4 û J_)-uJ j l-A 

j4_uj (_54_Sûj_lûj_j iS 4_1 j-Ju-j 1 j_i £) ~ ^g-j j 6 j (j û j 4_j V jj^. (j4_j Ij4 j lj 4_j - i__i i 1 jj^.6 4 Ij LjjjjL j ûj4_j 4j^4_^jj_S 
■ 3 L5L) .J L£ ^_J J û J J 4_uJ (J û J 4_î JJ I JJ Lj 1 1 û J 4_£ û J-3 -Û j_j lS 4_j J_J 4 Jj LS û J j j û j 


Page 89 



j j j ^.j-û j_j 4_j S 3 jj-û jj l£ 4_£ I aS 4_j û j 4_j A jS_j_9 Lj 4_J 1971 l_uj (j j 4_j jjS jj 4_J ^_j A j j 4_j 4__o 4_j 

jAj4_j Lj_lj lS4_j4_Sjj_ 9 (jj I j-uj L1lj-j Ijj A J jj . IjS (_£A4 _j A j 4_j I j j-uj A A IajjjAj ^jjjAA 4j j-j-j 4j j 

^jAjÛj û j-j I J 4_j 4 _j I j 4J 4 _j 4_jJ4_j . ûj 4_j 4_S_j jjj 4 Û U j-^- ^L* Lj j j lSJ^ û 4 ■ C5J- 9 - 3 I * i - 3 ^ g J ^ l 5J J û 4 4_j i Jj V 4 _jÎ)j j_k 
4_J 4_S j jju j J j c S *lS ^Lj j 4 S i j j 1_£ j Ij^. 4__o 4_jö 4_j . ö j 4_£ 4_S j j_S j l_j ^_j 1_S 4__û_Lj_S ^_j AjS jj 4__uj j j j jluj A A 4 _j 
jJb 4_j jj û j 4 _j j j_lo 4_S l_£_j j j_j Lû û j _j 4-JÖ ) 4_S 4_j 4 Sjj^. ^_j j-JuLlj j4_uj4_J 1 30 <-_£_jj_j c I a£_iS4_J jjL j4_û 
. ( A j 4 _uj Lj j 4_j j l_j 4 ljj^_j I A LL_a a i 4_J 4 \ \ ) j Lûj L_lj 4_û_lj 4S c Lj I A 6 4j j j A j 4_j A jS_ul_iS j_l & ^_j j I j 1 i 


4_J ^_jS l_j j j j I jjj^. 4 C5 ^Lû 1 ) 4-j j ÛJ j 4 _j j-Luj-j 4_S Lj j_lS ^_j Lj lj I j c A j 4_!lj l iJa 1 3 Lj ^_j 1_S û j LS <_£ jJÎ) 4_j 

j 1_J A J 1-S J û J Lj J A J (J_3 J-udS Lû (J 4_S 4_J_J J J_LJ . Lj 3 3 L_S 4_J_J J JJ^. Lj— LJ û J I jj 1_S 4__uJ_J-J J-S-J J (_£ û J-JJ^. j I JJ^. J J_û 4 _jö 

LjlS j I j 4_S û j 4_j ^jj L_ul 4_J Aj 4_jj jS_j L_ul ^_j I J J J A ^^-uj <-£ 0 ‘L-9 4_J Ljjj I jj l_j Lj 1_S Lj_U ö A (jjjj 'j-° 
j j J jj I j / ûAj-j-jl_j ^__û Aj I jj^. ^_S 4_j 4_j_uj I j Lj 4_j 1 j Aj4_j j-Sûj 4_û4_j . intertwined Aj4_£4_j4_J 

. Lj_j j£_j A Lj j j j j I A jjL/ j j j 4_uj j Lj Lj_uj 1 j/ c_j 4_j^. ^_j 1_S 4 jl j-u I j Lj 4_j 


^_j lS } space-time, Lji_S-ij4_s AjLjjLj ji_jji_S j Ij4_s j4__l_jj_jSj4_ujjLjî) ^4_j i_jj_ls ^_ji_ji_jij 
^-ûAjIjj^. I jj j A (_£jl_j 4_j!a_]4_S4_] ^_L1_lû ö j I jj^. (_g4LLuj Ij Lj Ljl_S- lj4J ^jAj4_j (JJ-Û 4_j {^j|j4_9 

CJ A jS 4_uLs jjj^. Lû ö j j 4_JÎ) Aj 4 _j_j jS l_j 1 3 ~\ ^_j I j J J A ^^-uj (_£ 0 Lj 1_S j Lj. 3 I A Lj 1_S — I j 4_S 4_J . Aj I j j_ \ \ 

,AAj4_j 4_S A j 4_S j_j 4_uj j4_!Lo Ij Lj j4_uj 4.J jjj I jjj4_uj c Aj I j J Aj4 L’i lj c l_Luj I j /<_j4_j^. j4_uj4_J 

AjIjLjj^. j Ljj 1_S 4_jj I jjj^. 4_S j4_j Ij4_Sj_j4_uj j4_j . 4_Saj4_Sj_j4_uj ^j I jjj^. j4__uj 4_î A Aj4_j ( jj_j_j1_S ^j4_j_ujIjLj 
j 4_S 4_j 4_j_j 1_j 4_j_jAj_jj 4__ljjj_lj .j4_SûA ^jjLjA Ia Ljl_S-|j4_s 4_J Ljl_S j_j jj_jj I j Ljul j4 Lluj Ij Lj 
4_J j Lj-uJ A J L-S A J ) L lul 3 & 4_j J l_£Ö A J ^_J LluJ A J J L_& A J ^_J 1-S ^ S û 4-J^. 4_S J J_J ^ J-J ^SjlIj A J_û J_J 1 LuJ. 3 3 Lj 

■( j4 juj-lj jSj£ 


cj j L5 lJ I J jS L_S_3 Aj 4_JÖ i ^_J A J_J J j 4.S 4_J j A jS-uJ_lS J JJJÖ ^_J Al 1 3 jS J_3 Ljjj 3 4_S_J_3 J J J (J-3 1 3 * J 3 3 1_J 

j_j (jj j-S4_j (_Sjjjjî) 4_j jl_S4_j4_j I a£-1j lS jj_û4_jÎ) 4-J j AjS L’i L £ (jjjjÖ j_j jj j_jj ^jjjjj ^_j_ 3 4_j . 4 ‘Lj 3 jj_3 
(jjjj_3 ^ V 4_j . I A 4_j LS j 4_J j Lj_j l j_j_3 ^_j j j j A j 4_uj 4_J A a1 4_j 4_S A JJ-& (_£j-J j_ul_iS ö A I j l_S 4_j j V 

4J LjjjS_3 jjLjA jAj4_j jj Aj4_jLû4_1 (_S4_j4_Sjj l& ‘LjJ- 3 4Aj-jjLj4_J j(Ljl_S) ^-jL&Aj ^ S ^jAjjj 
Cj Aj Lj j A A j_3 j_j_3 ^_j j j_lj Ljj 4_Sj A A A j j J û 4_j ? Llu j A.J ^ 1 ~\ 3 4_j ^_j I jj J A ^j I J-y Lj 3 3 û A I aS 3 3 1_S ^ 

j l_S4_jjjj^.jj ^_jjj4_SS4_jj4j .LjjjAjjS_3 Ljj_jAA j Aj4_jjjSl_j (_S4_j lAj4_j_jl_j ^-Jöjjj j4_S4_î j AjS La V 3 S 
j 1_S 4_j_j j LS A A j j j4_uj 4J jjj 3 (_S 4-j A j-j-uj 4_j Al 4_j^. j 4_& ^ 1 S-J- 1 S 4_j j4_jj_iS j 1 j jl lj 4jl_JÎ)AA Ij 

jjj4_j S_i Uxi ^__lj_uj I j 4_J 4 S 4jl_û4_j ^Sf4-J £ ^jjS 4_j jjj 4_S4_j_jjj_lj ^_j j l_Sj_uj A A 4_jIjj_jAA 4 4_jIjS_j 


^j-jAjJJ (_£jl_l ‘L-S A jS Lj_J_J ^g-J A J S j'l 3 S (J A J Lj ^_JJ _3 ^_S 4-J.J J j_LJ J_J 1 3 j’i 3 3 1—3 4 J_J I J A JLuJ A J _3 1—3 

lSaj i_S 4_j a j-j-uj 4_j iAj4_j_jLj ^_jaj_jj 4_j jajS-uIjS ^ S û4_jl . i_j_jj (General relatvity)^_LujS 

j4_ö . 4_j_jj Lj \4_j Lj 1_S - I j4_9 4_j I j-jj-j 4_S 4j Ij_j4_j_j ^Sjj l 3 'j j’i jj j4^j4_Î ö a!4_j jS_Î4_j 4jj_j4j ^ j jj j_il 

j 4-J j Lj A j Ajj LLuj j Lj c 4_j 133 ^ ö A (. S 3 3 j A j 4*3 3 û 4j^. ö A 4_S Lj_j jS A A 4_j 1 û 3 a j I j A j Lj A j 4_uj 4_J 
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■ _9 ûj (_£ j 4u J 4_î û j A_j A^S^juu t û j A_j Lo 4u^. ju (jjj Lj ^_S 4_j 4_j_j j I J ^ j-jJ . 4_) I Ju j Lj 4_1 (j 4u û j j 

4_j 4-jö ^u J3-J ^u j û_j _j 4 _uj 4_î 4_j_uj I j Lj j j J Llj 4_j j 4_Su ja^. ) 4_i_j I j j j J3 - j j J ^u j û j (_£j 4_j j j j Aj 4u^. j 4_jö 
^_SJ4_S i_S 4_j 4_j J 3 -Û-J <_Sûj j£j4_11_oû4 4_û_lj t( LlV^-JÎJjjL. /ijlujjL. (J4-S 4_1 jjj-ulu / j j jS lu c 
^_S 4-j I j 4_9 4_î û juu Luj Lj j j j (_ 5 j L^. j 4_j 4_j Ll-lA c ^u I j j j J ~ j j J ^u j ju û j Lo 4u^. 4_Su ju^. (j_j j_lj j û j 

.^1 jjjJ" jlj-^. ^jûjLo^^ 


û j I 4-j 4_j j 4_j (j û j_luj j l_& ^u j û j (j j 4_j j j j <_S ö j û j Lo 4_j^. (j 1 j 4_9 (Geometry)^^!^^ 

J_3J_LJJj£ t ^U J ÛJ (Jj 4_J IJJJ j4_u 4_ 1 4_jjj_û_3 J-J .4)3) t J-J L j JUJ 1—3 3_3 4_û_3_3 J ( E U C I \ d e 3 fl ) 4_J_J JL-3_Î_9 J_J 

4_j_Li ijj - 4_j_uj I j ^_S_uÎul& I Aj_3-ujj Aj_Î_9j_3 j ûj I Aj4__j 4_J j_j_î I j ö ö 4_q_lj — j 1_L jj J j 1 j_j_j ^ujjj J j I J j 4_o 
ûjj 4_S ^_S 4_j 4_j j 1 _) ) . ûj4_j_iI1uj4_j û 4 ûj4_£_lj ûjj 4_S ^_S4u4_jj Lj j4_uj 4_î 4_£4_ÎL_L j j 4 4<_S4 _j4_aLjj4_Î 
j4_uj 4L)j4_£û4 ^ujûj (jAlûjLl (J4_S4_Î (j4_SûAjûjl_j t^ujûj (_jj4ujjj ,J^“ uJ <-S4__)4_jj Lj 4_î 4 _j_j_ljj_j 
j 4_jö 1_A û j j 4_& t û j j 4.S (j 4_j j Lj 4_î 4_S 4_j 4_j j j_o_j ^u j ö j 3 J l) *L-J I J 3 Luja j ^JujÎ) . Lli lj <_S 4_j 


Lj_uJ JJ J 1 Aj 1_S ÛJ I J 1 3 ÛJJ- 3 4_J ^ LSj 4_JÖ (JJJ û J 4_J 1 J__LuJ_3_J ^ L & (J Ûj4_j 1 JJ-uJ (J JJÊ 4_J 4J_J ^_S4u4-jj Lj 

■ ( dHJ 4 j-J_oj û ^ ûjj4_£ (_£4_1j I— 5 ‘Lj j_3 û A 


<_S4_j ^j-jûjLL ûjLuj j J 4 ^a4_j 4(j4_S_3 <Lli-ûj4_S AjjJ4__o jûj4_j û j 4_S j j_j j_lj 4_î <Lj_jj4_jûJ j^uulj (jlj 
L 3 uJ I J S-l 1 3 Jb c 4_A_3J J_3j_LJJjS C 4_3 I JJA <jj_j.4_J ^U J û J j4_S4_J . J (LdtjtUCle) ^g— 3-9 IjSj-J. ” ^U Llj l_3 
AjjJ4_js4_j (J 7 3 1 - 0 3707 ^u I j-JLJ j I j J ^u I J-LJ û 4 4_j 1 j j_j 4_j û j_3_uj_o 4_j j4_S4_j .jj_jûJ <jj V j jjL jûj4_j 
6 j 1 j. jul j—3 4_j_j A ûjLo4_j^. 4_j I j c4_j4_û jj (_j4_a_jj cûjjjS ^ujûj (_jûj4_j (jj_& ^u ^V4u . Lj-j4_A_j 

4_S 4_S û j j 4 _a 4_jj Lj j 4_uj 4_î ö JJ-J j 4 _a 4_j . ö j-lj j j^ I .~3 ) ajluj 1 j 4_î ^ V 4 _j c Lj \ ) ö ö j_j j_j j J jj 4_j ö j_3-uj-o 4_j 

IA-ljLjjS 4J t jj V 4-JÖ j jjL 4u1_SûJjjj ^ _i jjj I jA-fl 4_j Ia.ljIjJ 4J t Ll V 4_& j j j ^jjjjSLj jûj4_j LjljjûJ luûj4^u 
L 5 T 3 J 1 3 1 3 ^ . j4_a_j 4_S4_jJjJj4_j JuLo 3605 ^L I jju 4u jjljuûJ iJjljjûJ JjV4_öjjj! (jjjj-ulu jûjAu 
lû (JûjIaÛ4_j 4_î 4_S 4u 4_j l ju. ) 3 (ju4_o4u t4uûj4uujûj ^ujju ûjl_o4_j^. (jjJÊ4u 4_S4_auj j j J jljuu 

j4_u 4_jj4_Su j4_SûJ 4_jjju Ij j luu lS4_j I j4_Sjj_9 j juljûJ 4ûl_o4u j l_S4uuu l_o_u lu 4_JujÎ) . ^u Aj_Î_9 ju 

. ju 1 juu <_Su Aj 4u^. j 4uö c 4_S û j j 4_a 4_1 j lu ^ lu & 


27 


(croissants) jLS4_Sui_o 4 jLS4uju 4__lîj^ <_Sûj ^uLSal^l t juju j4_Jjj^. ^uLSLuLu ^uu 4u 

4_j 1_Su jl£ j 4 j S ju. ) S uS û j ^-SujuJÖ jûj4u j4_a4_o j_lJjj^.ûJ lu_u 1 j ^_S_Lul& j4_u 4_î j1_SûjLu4_jî) 
^_o LS lu j-^-J 4u ju ^u LS ö JJJ^ l_ S û j 4uuu <_Su juJÖ 1 Aju l Iju. ) 3 lu (j 4_S 4uu j juu 4_î j JjSu iS ^ V 4u . j lu j 4_u 
I AÛu Luuûu lu jjjuu 4J .luLSûJ (J6jLo4_j^. j luIjûJ l Suu luLS”Ij 4_9 c^^Luujlu 4_S 4u4 iu_u lj j4u 


ûj4__lj_i_ijV4J j4_j_luj1 !j_9 ^L4u4_uj I J)4_^.4_j_j 4_J . ûjljLu^. I Aj4-S4,'i ujjl J 4 J 4 J j4_S4 S i‘i4_j ji ijujjS CrOÎSSBntS 
^u_^LojL Iaj_)JjjS4_J . 4_j_uj 1 1 j_9 ^__L)LjL4__i ^JLu J3j I jjl . û j I jS û j û jj ju (JjjjV4jö (Jjj^Lj^. ^Lujuj4_sö 4jl,jI_j tûjj-jluö 
j lÛ4_o jj Loj Lo (j4Û4uuûj Lo4_j^. j ^uJjjJ <_Sûj Jj^.L c^_j4_jLjLsÛ I Aj jj 4_J ^_j J)jS û j ûjj ju j 4 _Sûjuj4_& ^—lj Lg_J 4uö <_Sûj 
4 _j4_jö lAjuLujj 4_J jLul j4_oû J (jûjju 4_S uuJ) 4Llj4_u <_S4 _j <lujL j4u (jLlj4u 4 1 A^4_j4_i j Ljui ^ûLj4j ^V4u . 4u4uö 

• ^ j-u j jS 4_J j 
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^ 28 / 

(_£|j4_s jLj 4J j_ujj I j (j4_S-jj j-jj"i S ij-j 4-S 4 JLj (G0Od0Sy) jj-j J j i jjûjuj j4-uj 4J jlJ4j4j 

. j 4-£ û J 4j jj^. I J ö j Lo 4__^. 


jj4^jjjj j4 _ uj ^g-jj-j ûj j j!_£ûjj4_S 4Jj J l_JÎ)ûjj4_jîi t Ji \4j (jj4__jjjj j4-uj4_J j-ljj-j J ij-jl jl_S4j_iJÎ) 

jljAJ 4j j 1 j A jLjjJî) lJjl_S - lj4J ^_j Ijjj J“ j lj_^. ^J LS4 _i_ 3 j_3 Jj-j ûJjLo ^Jjj_j 4J ^LjLS 4J . j_i_jjûj 
(jlj4_9 4J jl_S4j4J (j4_S_jj c cJj l SV! Jj 1_S” ) j4__a 4 ^_j4_jê ^Jjjj ûJjLo ^JLS ^V4 _j . 1 4_j_j 1 j j j Jr 

4 S 1 1 1-S . û j 4 J_j_o 4u ^. û J ûj4Jl£û4_jJj 6 j 4J J j S Ji 1 S i£J-& 4_j j_îj_lj jjj_lj 4_S l_S_jj 1 j_Luj 4_j ^_j 1 jj j J £^_uj 
u-SjjjJÎ) (jûj4_j <-Sûj LIlj j 4_S û J j û J ûjLû4__^. ^jûjjJj 4_j jl_S4j4j <j4JLjj ^_j 4J LjJ.4j Jjl_S” 1 j4__9 

. Jj 1 U I J j4__uj4J ^_jj4_S_jj 1_S 



4_J 4 S 1 1 LS 4^__1JÛJ (Jj4_JJJJ j4__uJ J J J J 1 J_J_J (jljj4__û j_jj_l_jjjS j lS 4 __l_j j_j J j_jj^. 

. jj4-SûJjûJ ^_jûjLû4-j^. 4-j ^juj-uj-iSûJ >."1 \4_j ^ S 1 4 L’i 4_j j4__uj 


(_£JJ_3_J Lll 1 1 1 J_J û J J_1_lS_3J l-J^. 4 1 AJ_3 1 1 L'l 1 1 1_J ^-Lj-ujS ^_J ^J-JJ (_£JJ_1_J 4_J 4 1 1 1 ^__J JJ_3 J J J S L’i lS (_JJ_JJÎ) L S 1 1 1_S 
4 6 j 4 _j lS_3 û j Lj j j J (Jjj_j j 4_j j 4_j 1 i i i i.u .1 lj j 4 _j j j_û 4__û ^_j 4_S_j j_j 4_j 4 û j 4_j 1_S_3 l ujjj J Lj 4_lj 1_j ^_j û j_j j 

1 jlj_3 j jjj. ^-û-j-uj-j-uj ^ 5 _j^.j4__ûj_Î4_jÎ) 4_J Lj 1 3 j 1 j 4-S 4_j Jj S jj 1 S j4_u4_j j Jj S L'i 1 S ^__lj j_lj jjj_lj IjÎ)ûjj4_jÎ) 

4_J LujS ^_3 û J_3 J j4_S4_J I JL_3_LJ_uJ 1 J 4-J . l_j ^_3jlj4_j4_J ^V4-J “LjLSûJ ^ 1 LJ-LuJ LJ 4_3_uJ jl_û4_JÎ) 

4 Lj_j jLijjî) 4 _j ji_S 4 _j 1 j (Navigation)^ i j-LiLj 4 _S ^lijV^-j^-uj ^ (GPS)^ 


isi LT^ uH 1 -^ 4 - 


<\ LxU LuJ 


4_jj_j ! (jjû J 4_S4J4_S j_j4__ûj -Li£ jLiû j jûj4L9 4_j A_j 1 ^Llj j_uj ^_j I j_3_j 4_J j LS 4 1 1 1 1 g j 4_J4 _jö 

J 1 S 3 J_J 4_J_J Ijj LuJ-JJ (_£ ö J 4_j_J J j J J_J 4 1 JL_lj LûLlj j ^__j 1_S û J-3-Û 1_J 4_J 4 1 1 1 1 J ö J 4-J ^__lj_ujS ^_j û J-J J ^-S-LJjS 

jLSûjlLj 4_ju j 4_S_j j LS 1 j— L-Lud lj 4.S 4-jjj Jj4_S ^jj 1 j 1 1 jjj ^S_i_Lj J j_û 4__û4_j 1 Jl_l_lj-uj 1j4_J 4l"i 1 1 jlS4_j 

jLj 4_jl_3ÛJ 1_JJ_1_9 4 ^__LJ_ujS ^_3ûj-Jj 4 4_S_3 I J J_3_3 ^4_J . Lj lS ö J jlS^-jjûJ 4_j jS J J J J S ul 1 S ^_îj_j4_Lj uS û J 

. ûj4u_lJjSû j ^^jjûj (_£ûj_lijj jûjLj4L94_j t4 ii jLjj ^ iu i ij ^SujlI ^_ujjjj_ij^. 4 Geodesy 
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j ö j J jS_l 9 Lj uijAj4_JÎ) L1 ljj-S_j A>S j4_JÎ) 1 Aj-jj l iILujA_tî> AJ 4 _!LujLj j4J 1_jjjJ4Ji£aJ .ûjûjIaj4_j 

jJuoiS ^_i û j-j j 1 Aj Lj j j_o 4-JÖ 4j Lj4__J4_j cLIujAj a l ~\ j4_j ^_j ^ LlxnS ^_jûj-jj j4_uj 4j jLjjI lluj 4_& jjj 

. ûjj-j j j-J j 4_£j 4 _uj 

JÛj-Jj ~ j_J 1 J-ujJ-J Lj ^g—i Jj S Ji i S ^_ijj_LJ j j-jjj-a£l_û ^--Luj-j-j LIa j_o j j LS ^_jjj-j-j 4_j 1 j j LjSjj Jj4-_Ö 

^4_J JJ-o4-_û .JjS l_lj4_J I J 1_J J-J.9 4-J jl_J-uJjj_uJ ^-jS-J-uJ LlS ^_ljj_l_l J 1_J ^ - \ \ ) J-J-J (j1_JJ_L9 L_ S û J ^__LLujS 




Lj 4_J / jLo_ 


1 J j j_uj_Lj ^_uj 4_j 4_J i_S ö j j 4-jö . (j j j-J ^-J j j j-lû (jj 1 j j 1 —lj 4_j 1 Aj j j J j 4 _a 4_1 4_j ^Lj J j_o 
4-_û4_j ^jl j 1 ^ 4_J .ûj4_jja1_j l_S4_i I J û j 4_j J jS_j_9 Lj j4_A4_J ;4-j^Ljjj_û ^4_j t ^_j_û j_i 4_j 4 ^ ^ n j j_ûj_j4-j 

<A_j jLj ^-jjj^. 4_j Lj_Lj 1 j_j û J jjjJj4_a c 1 JLû4_j_j 1 jS 4_J . j_jjSjûj l_S_Î4_S ^l4_j_i 1 jjj - lj 4_J jjjl_j^.l_j 4 __û_lj 

4_j I j j j ^_i Lj j ^_j j 1 JjS (_5 j Lûj 4_j j_j . Lj j 1 4__& (.5 J-J j I j Aj_j 4_S_j j ^_S 4_j j j j_j_û j 4_jft j 4 _a 4_j lj 1 j 1 j_9 

4_J ^j4_j Lû_j 4^n j4_S4_j ^V4_j 4(j_ijSjûj <_S_Î4_S jLS4_j_jS_juuj!uIS 4_j_jjj_i_i 4_J ^IjûJj4_j j_j_j1j_jûJ 4__û_i_i 

^_jjj_i_j ^_û4_j_jIjS j S..v i j j-i-9 4_J 4_S jjûj4_j (j Aj 4_û j 1_j_3 4j_j4_S_j_j_j j LS 4_J j j. S 1 j_û j jl_S4_ûj_j4_j jj!_jl9ûj 
j_i4 A j \ ) (JJJ ^j4-S jLjûj4_uj 4_J ^j4LjLû_j j4_S4_j l_JÎ)ûjj4_JÎi C(j_ijSjûjS_Î4_S j_jj_udSl_û ^_luujj_j LlS j_û jj 1_S 
4_j j j_j_9 4_J Lj_j_j û ö (I aSjj a j j j j ^_S û j Lj 4_j j l_j 4_J û j 4 _jL1_j_j j j_j jj^. û j j j û J J Lû j j_û 4__sö c ^ n 
uS_j_j iS 4_j 4_j Lj_j j j_i_j j4_j j L^Llulj j_j_j 4_û_i_i t (j Lû û j j L& . j_jjSj ûjS_Î4_S ^_l1ui£ ^_jûj_jj j454_i_u4_jj 1 
4_J l_5Îj aI^lJÖ j4_S4_j 4^_jl_j 4_j LûL_û çj-i 4Ljjj_j_ 9 ^a4_j . j_j4_a_j (LlLjjj-uj 4_î û j 4__jj_j j j_a û j 4_J Lj_j j 4_j L_û û J 
^gLi 1_$4 j j û4_jj 1 4jjjj_9 LlljûJ 4_ûLj_j 4_jj_i . j_j ^—îS-juuj ^LS jl—jjL ^-Sj jLi4jê j ^_i_û4Lij|jS jLSLujLj 
Quantum ) ^4_j_jIjS ^jj 1 j_j ^_jjj_j_j Lj_i j_j jS û J 4_j 1 _j_j j j_i_j ^4_j ,ûj4_j_jjjAj LMLjjuuj ^_j1_SLujLj jj_û4_jö 

.(Field Theory 

. J_JjL_J Jj4_j 1 J (Jj_l J 1 JJ^. jj (jjull J J-uJ ^_J l£ ÛJ lj_J Ij Ûj-l-û L_J_JJ_J 1 J_1 ö ö 


(j . j l j_u iS Ij 4_j j ÛJJ-& j_jj_j lj j 4 _ûj_ij J ^V4_j . 4_j 4_S û j_jJÎi j I jjl ^—ljjjjIjV 4_û4_j . j Jj £lli i S~ 1 
4_j4_j jj ^j4_jLj1j j4_j 4_û4_j .4_jjjJj4_u ^4_j ^ jj u>i j j_û4jö j4-uj 4_j1_SûJj1_S j LL4_j4_j 

j j_û 4_jö ^__i j 4_S_i j (J- 3 1 J- 3 û J j û j 4_j_j û J jS jS 4_j 4 _a 4_î j Jj£L1l£ ^_j 1_S û j_jJÎ5 j 1_S û j j 4_a 

. JuuJ j_J_J 1 J J_J ^_j IS û j_jJÎ) 

^ V 4_j £ j J j S L'i iS j j_jJÎi 4_J û j-j j_jJÎi 4_j jjj j 4_i I J j 4 _û j-j j J j 4_jö jj 4_û 4_j . ^jJLujj. j LlSy-c jj LS ~ 2 
c4_j4_jÎ) j1_j_jLjûjL£ j4_SjLj 4.S 4_j4_jö jLljj4_S_jj 1_S 4_j 1_S_Î j_j 4_j j4_j j4_uj4_Î 1_j_j4_j jLû4_j 
■ Lh 3 ^-S 4_j_j j jj^. Lj j LS 4_Sj Lj j 4_S 4_j û j 4__Ll_lS 1 j j jj <_S 4_j_j j jj^. j 1_S 4_S j Lj j 4_S 4_j 4_j û j û j 4_k . j j j J 
4_J ^V4_j cûj4_jj_ujûJ jllS4_j jl_Sûjj4_S 4_j4_j j1j_j_j ^—jLjûjLS jj_j JÎ) 4_jûj4_j jLjLû 4_û4_j 

4_j 1 j_jjî) ^4_j . jl_S4_Î4_S j 1_S 4_j_juuj_j_j LLlS j_û j j 1_S ûj_jJÎ) 1 j_j_jJ j_jS_Î j_û j ^ 5 _j_ûj_j4_j JJÛJ-J_J 

• lH t-S 4 _j_j j jJ j_j Lj j ^—i 1 j û jS 4_S_lJ j 1_S j j_û 4_jö jj Lj-uj j_j j 4_j 
^_J J J_J_JuuJ J J J 4_î ^j-LJ LîJ ^_î jj J 4 _J_J_Ll9l_J_iS 1_J jjjlj ^JjLSjjîi ÖJ-L& ^4_J .j/jV ^jjSjjLj JJ-Jjfr- ~ 3 
4 ‘i L') 4 _^l ^l_ijÎ) 4_û_j_j . Lj_jj_iSû J lAjjjJj4S ^jLjûj4_uj j j LSûj_j_i-uj4_j jLj i lS 4 û \ j_i 

. 4_j_j_j I J4j Ijjj ^j-j Lj j 4_î i ûjjJb ^4_j 4_S 4_î j 1 ûS j j jj4 S 1 1 
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4_î lU4Lj_ju j_L j <j LS jj j j_j ^jûjAJLo (_5j-& 4_j JLljûJ ûjjjö ^4 _j . < jt_iJ4_j ^_j_Sjj/J j£jLU) - - 4 

j ^j 1_S 4L j j_j j_lj (_£ûj4_jj_j 4JLuj_jj_lj £^)_jJÎ} ^4_j ^_jjj_j ûj4_S4_jV4_J . 1 Xûj_j4_j ^_Sjj1L jL* i 

(j j Lj 4_j Jjj jjj (_£ 4_^_1 j_j 4_j 4_J jLjjjL j!j4_j 4_S_j jj^. 6j4 jlLuj4__lj jLjj_L j lS4_j j_jjj_3 

(_£ û J L^. J 4_uJ 1_JÖ û J J 4_JÖ J_Lj4_J (_JJ_UÎi . û J J J^S-J Lû-uJ 1_J 1 JLû4_J_LuJ ^_uj4_J 4_J J__LuJ_LJ 4_£ qj I j^llujjj J 

J-Lj4 jmj 1 j û j_Luj 4_j 4 _û_lj jljV (_£^)_l& (-Sûjj4_jö ^V4_j c^ulSjjIL (jLjûjLS j jjjL j_j 4 _jûjj 

. 4__l_lj 1 JLj_]4_l 4_J (j 1__û_j j_S 4_uj j j 4_uj 


^ iS Llj 1 4 j j 3 S \ 1 4-j j Lj ,jj_j ^_j_uj_lj L iS j_o j j LS 1j£JLujjj J j_j 4_S 4 __lj_û 4_j_j 1 jL 4 _jjj_l9 ^)_jJÖ ^4_S4__j 

i aj l £ û 1940 ^.jVLuj 4_j i û j i j 1 1 1 (QED-quantum GlGctrodynamics) ^—ljjjU 4_j ^jLj c^_j_û4_jL I jfj 

^_jjj_lj j_j (J_3 j j_û (J_j_û4_S4_j 4_j jj-j j I j JLj_ 3 (j4__L4_S ûjûj-j ^_uj4_S l_S_j Aj 4_jî) j q 1_û_!i 1 4_9 Jj 1 a ij jj4_jV4_1 
ûj4_j1_S iS3-& 3 1 Aj 1_S 4_j_j^_j_uj LLS 4_j_j-jjj_j_j jj_û4_jê 4_J jjLûjjS l_Sûj . ^4_j_j|jU (jj I j_j 

4_J4_ûjS *Lj (jl_Sö^)_3JÎ) (_£j I J_J C 1 JLû 4_J_3 1 jS (_£j I JU ^_J 1_S 4_J_J J j_LJ 4_! ^V4-J . û J 4_j_3 j j I jS û J 

4_jl_Sjj-j4Lj ^4_j 4(j_j^SûJ 4 L_jj £gjj jU û Aj_j jj l_j(BOSOn ^jj-ujj_j) j)jjj_3 4_S ûjûjjj^. 4_j jjj^. ^-S4_j4_S_!j-j 4L 
.ûj4_jjljSûJ (jl_Söj_jJÖ lûûJjLû ^_j 1_S 4_S_Î j_j 4L jj 1 j_lj 4_1 jj^. j_j L& 4_j j j) 4 _S û_j_lA (_jjiLl4_jî} 

^j4_jjj_û_j oLS^jij^ j j) i_S4_j jj_LS_jJ4_j .j)1_Sû( Formions) (jj_i_û^)-j_9 4_l u yi jj_j û j j i_û ^_j LS4_SJj-j4_j 

(_£ J_ 3JÖ 4_j j J J_3 û J 4-J 4 j)_J j J j_3 (_£ 4_JJ | J-û-3 lS U J J J J 4_Sj_uJ J J J ^_J 1_S 4_SJ j_3 4_J (J U (J LS 4_J j_J J_9 . (J_J j_J_û J_J_9 


(J 1_J L S \ ) J JJ-J 4 (J J J__l5ljJ 4_J L_S_J_J 1_S 4(jj_jJ 1 J_J 1_S 4_Sj J_J 4_J j4_uj4_J 


. û J 4_J_J j 1 jS û 4 




jJLU 


IJ.ÛJJ 


l£ 


4_JJ jS (__S_lj 1_S 4 (— S_j_3 j_j (__Sûjj4__û 4 û j 4_j_j_jlS ö 4 ûj I j 4 jûj4_j (_5J^L ?Ljl_Sû4j64 c5_9-U- ^LÎ ^_j 4_SJ j_j 4_j ^ S i j_i_& 
^_S 4_j 4_SJ j_j 4_j 4_J l1j_3j4_SûJ 4_S 4__lj j_jJÖ 4_SJj_j4_j .lUIjûJ ûjljJ j_j (jl_S4_j 4_S4_jj_j 4 ^_j_j_9 4_j û 4 l S lj jj 

jj_û4uî) (QED) (_£ ûj_jj^ 4_j .jjljûJjjj 1 j_3_j 4_SJ j_j 4_j (j4j j_^. 4_J (j Ijj^ 4 lLujj_ûû aJ4_jî) j4_Sû44Lû (_5j-3 
(_Sûj " 4__lj_uj_j_j LlS j_û j j 1_S (^jj-jJÎ) (_£ûj_ jj-S4_j (j 1_S 4_lj j 1_Sj Lj 4_SJj_j4_j (j I j_lj 4_î j l_S4L Jj^S4_j4_Îj 1_S 

. j-uj U û J (Jjl_lj U 4Lj j_j j_ 9 (j ö j 4Lj_j j ja 

l_S 4_j ^J^jjj ^_S4 _ljJjj 4-j I Aj l_S ö j 4L J j-S_j_9 1L (J4_S 4_J j ö j 4_j 4_jj 1 j S _i g l_j (QED) ^_j LS4 i n nui jj 
(j 4 _j û j-Jl ui 4_j 4_S 4 Li 3 S . l* \ \ ) û J (jj j jl9 j j j ( Q E D ) 4_j ^_j_S_lj Lû-j Lû ^_j Lj Luj 3 ^ V 4_j . û j 4_j jU û J 

Ûj4__û 4_J_3 I jS ^L^jS-J (J 1_S 4_SJ J_J 4_j (JjjSjJLj 4 ÛJÛj4_uJ (j4_J ÛJ-L2LJ I jj^. j4_j j4_S4_j . 4_j û j û j I jjL 

jjlA ^L 1_S 4_SJ jj 4_j (j4Ll_jl_Sjj j4_j jj_û4_jÎ) 4_jjj_ûj j_j -JjlSûJ q l_S4_j JjiSjJj 1_S jj_û4_jÖ (jjjjj_û (jljl J 
ÛJJJ_J_û ^g-J JjS'l xxiJJ J 4_J 4_j 1 ’l \ 4 3 L)J_L .(Ll-LJÛ 4 JjJl-J jjj û J 4_S_LJ Lû-J Lû (JJJj4_î "L^jSûAjU (jl-JjjSjJU 
(j Luj l_j I jS_uj Lj I Jjj_uj_j_j ^_uj4_j 4j 4_S ^4 _j_jIjS (jjj_ j_3 (jûjUjûJ ûj4LJjS^j_lj (j4_S_jj - (j1_S4J9l_lj1Lj4_jJ4_j 
cJjLj jl_S4_j I AjLj jIjLul (jjj^jj_û 4_S I Aj_j 4__L4_S (jj Luj jS ^_S_l5 I jS ^_Su J jj_3_û (jl_ûL_j4_9 “LjLSûJ 
. LujLLJ) ûj j IS4-J (j 1_S 4 _lj_û 4_j_j I jS 4 _j_3jj_j_j jj_û4_& j_j jSJ4_j (QED)j-j L_lj4L 4L l_S_j J j_lj_û 


^L£j4aÖ (_£jL^.j4__J 4L LlJJÖ J j) JjU4LLuj4_J^.j4_J J_J Ljl_SûJ jj_uJ J J J L_S 4_J 4_S_3 J (jLûL-j4_9 ^_S_3_9 I JU (J J J_LJ_û 
Foynman ) (j LûL_j4_9 l ujlALjjt (j j IL 4L1L-JJ ^4_j . û j 4_j_j^S ö 4 jU t S_LJ 1_S c (j 1_S û j j^)_j_û 4_J 

ûj4Ljj^jS (QED) aJ . i aj j_ 3 (j 1 uj_ 3_9 4j (jLSûjIj_ûLj (J_3j_lS_ljjL aL 4_S_lS4_j 4_S û j i jL_jJ (diaQrams 
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lS 4 _l_ 3 j LSÎjlA j 4 _uj 4 _J ûj 4 _jjjSjS 4 _j l 11 uj_j I û J j LS 4 _ 1 lj£_o j_o ûjjj_ 3 _û jj_û 4 »jö j 4 _uj 4_1 

(SCatter) jAjljJ _3 îlS^S-Jj jJJ û Aj 1 * J J-J 4 _S ûjljJ (j 4 — j 4 _jjj_û _3 ^ 4— 3 t_£ûj . LIlJ J A-J a LiLJ _3 J Lû_j_J 4 _S 

(_JJ û AJ 1 1x1 1_3 jlS4_JÛJ 4 __LjJÎ) 1 J4_j4_JJJ_û_3 ^4_] C 1 AJ_3_j_J_3_3 LjlS J_ û J J L^ ^ S IJ-lJÎ) jl_j4_j 4_JJJ_lS_jj4_3 J J 4 

CÛJÛj4__uJ J-J Ûj4_j_3 4_î 4_J_LJ_3J_J Jx Lj 3 l£ . (JÛJÛJ (jl_ul_J_J jJ J_J J_S C^jLSûjIJ (Jj_j4_jj 4__L_3JÖ J JJJ lS 1 l4_J 
û j 4_j j j_j_S_jJ 4_j j4_jV4_1 j j_3 j_S 4-S 4_j4_j_jj_uj j4_j 4_j 1 j j4_Sû aS4_j4_j j4_jU_jJÎ) j4_j jjjj LS4_j_jj_uj 

. Cijjj-ûû aJ4_jÖ j l_3 Cla ^ 6 Jj 6 4 

ûj4_jjjSûJ L_S_j_jj_jj_s 4ûj4_j_jûJ l_S_3j_ 3 jl lS4_j 4_J 4_S4_jjj iS 1 1 4_j j j J t4_3ûj4_j jjûAjl_ul_i_j (A ) ^_j j 1 _S_Ljjö 
4_j I AS 4_j j 4S 4_J j j j_j_S_jJ 4_j j j J 1.1 4_j 4_S-J j j_j j_j û 4 Luj 4_û 4_j . j û 4 û 4 j Lj j_L j 4_S_j j 4_j û j_j j 4 Luj j 4_j j 
J l_2LJ 4_J 4_J J LS 4_J_J_S_Û J_û û J J JJ-Û J J-û 4_& Cl 3 3 û û 4_û-J_J ^ V 4—3 i J 4_S_J L_S_jJ J LS 3_ud_J_J LlS J_û J J IS J û JJ-uJ 
jj 4 Lû ûjj4_jÎ) - jj jLS_jJ4_j jj J “ û j ûj Lj 4_j_j J Jjjî) JJ 4 4S 11 1 J û û ^_j 1 jjj j_3 ( B ) (jjj j^. jj 1 S 1 * . j_3 jS_3 

U ^ 4_jjj_jS_jJ 4 _j 1 4__i_j j 1 S 1 3 sî) ^ 4_j ^_j_j 4_j ^ Sf 4_j ~ 11 1 J û 4 j j j û j 4_j I jj-j û j j j û 4_j - û j û j û û 4 j a. û 4 j_i_& 

^ V 4—3 jS_3 J 4 S 4—3 Al 4_^. J j û Al l xxi 3J 1— 3_3 4-1 J lS 4__1_J J l S 1 3 . J 4 S û 4 J jS jJ 1—3 J j_3 J_S J J J J J JJ^. J û 4 jl_3_3 

LIujI ,4J 


g lS- 3_3 l_û _3 Lû JJ 1 J-Jl ax) 4—3 11_3 jS û 4 4 S 4_J 4_JÖ 3 J JJ ^—3 J l S 1 3 .fl) t û J û J Lû J UJ JU *LÎ L5T 3 Ll J S. 3 3 

. lll jS_3 


JH c^ 3 


. LHsö jlS4_j I Jj j_Al1j ^_jlS4_A4— j 4_1 reflect JJ jLoûj4_jl£_l ^V4-_j tLjlj ûj4_jjj_jj1Lj jL tûj4_jl_£_l jlllj4_j I jl_)j_L9 4_J 

. j_ij_L0_j j S4_ ) scetter j_) Jj4_jijj_) jL ûj4_jijjjj 4 _al j i ^ j 
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jjj j j J 4_S wjjj_) j û JLj 1 .k'xi jlj 4_j Ljlj j 1_£_Lj_& ^4_j I jl a *\ )4_fl ^_j L$4 _j_)j 1_S_Lj_A 

û j A ') ') jj_) û J j jj^ A_j 


jL£ 4 £IJjL 5 


jj I j-^_j-j_! j_) j Lj (_£— îj 4_) 4_j j j_o_) l_j_) 4_j j Loj_) 4_S ^_j l S 4_j _) j 1 ^ 1 i ;ft 


j 4 _jö ^_j 4_^_j j jJ j J_uî) j 4_S_) j 4_J q û J û J 4_a_j j i j Aj 4_j û j Luj_) j 4_j j LoJlJ 4_s ^_j [S 4_j_j j 1 ^ I i ift . 4 _j_lj 

jLSûjj-jLîÎ) û( j jj-j£_jj4_j) ^_JûJ 4 _Sûj4_^4_j ^_j_)4_j .^jûIj t l_l_l^_lj Lol) Lo ^ £— 1 i ij_)j 6 4 û j 4-S 4_j_) j 1 _£_LjJÎ) 

4_S û j û j û J 4 j. j. û J û j 4 _j_j Lj jS ^_£jlû j j 4_j 4_j j û j û j L) 4_!lj J c û j 4 __lj Lj û j 4__uj j j 1 jiLj j Lj J ^_£-_lo j j 4_j 4_j 
J jJ^j j Aj Lo jjL (_£_jjj_) 4 __o4_j . 4 4_jj I jLo_j_)4__s 4_j_j j L^_LjlJÖ j4_jê ^_j L^ 4_j_j j I J_jj 4_j jûj4_j AjSj^ 4_j 

4_j j j_l£_j_I 4_j Aj 4_j^. j 4__& . 4_j 4_JÎ5 j 1_j_j j jj j l o j ) 4_s ^_j j l ^ 1 i ift c ^_j Lj ij^j ) j La_) jA 4 __o_lj 4_£_j jj^. c j û J 

j l_j ^_j 4_^J j_j 4_j V 4_j 4_j 4__& j Lj jjL 4_j jj 4_lj Lj (j j 1 j^ j Lj J (j ûjj j ^j j 4_j j L^ û j j-^j û J j j 1_£ û j j_) Liö 

4__o4_j ^_iS_ljjS . jj ^jj4_j jûjj 4_J (__^_)j_) j4_jÎ) (jjjLî4_jft j_)1j_jûJ 4_S4_ljj L£_LjJÎ) (_£jlj_k.|j (_£jj_uj 


)4_uj4j 


ÛJ j^J4_j jLo_j_)4_s ^-j l S 4__lj j 1 ^ 1 i d) ^jûj4_jjj^j^ j4_uj 4_J I_j_j4_j4_j 4_^ ö j 4_j j j^ j^ 4_jllûj4_J 

. LjjjAj ^l_ja_j4_j jj_jj 1_S4 _ojj4_j jûjj (jju jj_o4_jê 


l 5_) 4—^ 4_j i ^_j J j^-î Lud i j j L^.j 4_j 4_j 1 i i d) j_j j j_j û j j 4 _a ^_£_j j û i i i 4__o j Lj j Lo_j_j 4_s ^_j L^ 4_j_) j 1 ^ 1 i ;ft 

S>. ) Jj ö 4 (j j 4__uj û j L^. 1 j_j (jl_j4_j jlj4_j J . j-Jj^ûJ 4 _!sjj_uj ûj (QED) (_£ jJÖ 4_j 4_£ j L^ 4 -_uj_)-uj j j_) 

^_^4_jûjLoj ) Jj^ i )j 1 A_Ûj4_j jj_j_j J u^jI£ . AjVLljûJ û j 4_lj_uj û J 4_j 4_S 4_j_j j j_i_j 4_^ j4_£j jjjjJs 

4__jj4_j j4_S 4_j ) . ^g_) Lj j ^ j 3 4_j (jj_i_)ûJ jj 4-S 4_o 1 i 4 _jj 4_j c ö j 4_j_j 4_£ û J j-5> jlSûjljl—u^. ûjjj-J-o 4_J ^_j Lj j^_lj 
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luLSj4_j î A j A_j 4_S j l ~\ 3 ^_S 4__iu l^)_u^. 4_j 1 JlS 4_j û j 4_j AjS jS 4J (jlS4_S4u ^jljj4_J 

<-Suu lS ^uu 4 ^j_j l_j Aj . jjuj 4_j . ( 4 3 3 3 1 j IaûjuJ ûj4^.1j 4_j ^^4 _j ^_j4_jÎ) ^ S ijj j 3 juj 4S A j 4_j A^)S jS 4 ‘3 3 S oj-o 

(JJJ iS 3 l4_J ^j4_Sjl_J J ^g-J l “3 aJJ 1—3 4_S J l J. JULL 3 <t 3 4_J_J J 1 J 4_S4_oVûj Ûj4_!lJÛ4jS (J LûUl 3 4_S ^_j LSa 3 ij l£ila 

J J_3J_3_3_J JJJ iS-jJ 4_J ^j4_Sjl_J J ^g-J l JjuJJ 1—3 J_1_J 1 J_3 û J 4 û 3 3 4_S_JJJ^. (^JÛ J l_j 1_Û_LJ 4_û4_J . J_J_3 1_J J_S_3_3 

(_£ J lj 4_J L S 3 J 1 JJ juJ J 1_J_3 J jS J 4_1_J û J lu^. J 4_J 1__3_3 1_J jS_3_3 ^ 4.J (J4_S4_! (J AjS4_l4_0 Lû J_3 ■ 4 3 3 3 ^g— 3 1-J J S \ 3 

.ûji j£Lujjjj (Renormalization)ûj4j3j jS-jjLujILtûjLjjjj 


4_j 4_j V 4_S 4_J ^_j 1_j jSj 3 4_j j_j û J ^5 4_j 1 j_j j 4_j ^_j J j_j V 4_! 4 3 3 3 3 j_j û j 4_j J jS_u Luj 1_j û j Lj j j J 
4__Jj l_j 4_j 4_j j u I jjL 4_j 4_j V L^ 4_j c A j û J j j j j j iSuu Lû_j Lû ^_Suu 4 j£j 1 xu 4_j j 1 _j_j 1_S 4 Q 3 3 4 S 3 3 
^g-SjJ J. 3 ^_S_3_uj4_J 4Ûj4_JJ_uJÛJ ^JuS^—l ljûj4_jjjSjS 4 J J Jj4_SûJûJ 1 J4-S4 3 3 3JJ-3-J 4_J 4_S j 1_S 4_J_J Lj J-S_3_j 
û j 4_j j jSj_j j 4_î 4_j 1 __lj j 1 _Sj_uj û J ^4_j .4_Sj1_j j ^_j LLuj j 1 _j ^jju 4_J 4 3 3*3 ijj 4_S ö j 4 3 ij wiûû jIjSujLjJ 

^_ 5 û j 4_j j_j v 3 3 j. û 4 uS 4_j 4_S_j Aj_j jjL ^u j lS juu ûj-ou u 5 ~ 3 4jSjjj 4_! 4_jj j_o_j j_j 4 4 3 3 ^ û A j iS 4 _ 3 jjJ 

Q 1_J_J JJUL 4-jj ö A ^_3 Lû jS ^j4_jlj4_J J_J jjj J JLJ ^ l ~\ 3 4-J û J 4_j J jS_LJ LuJ 1 _j j jj^_jjûJ jLSûjjjj4_S ö j iS Aj_J jjL 

j_j ûjûJj_lj_û ^4j c£J-& 4_j ^4_ûl ~\ 3 4 3 j 4 _j j4_j . 4_jj j Lj Lo jS ö j 4 S 3 3 3 Loû Lo iS33^)*^ jj4_o<A_j 4ûj4_uj 4_! 

4_o4_j . jj_j_3 j S 4_o ö j 4_fl ^-S^-jûjLoj j4_JÖ ^^uljuAA Ljuj4_SûJjûJ jjj iS 3 l4_j ^uluuujlu j4_Sjlu 

l_S4u4_Suj 4u j1_S4_JLuj 4-ju 1 uj S* 1 3 4u4_j1j4_! Ljjj_s ^Ljlj 4_S 4»j 4uö j j jj j 4_S-ul_iu ^_Su_o 1 3 4u 1 j û A 

4_j 1 j jjj 3 S 3 l4u j4_Sj Lj j 3 1 " 3 juj lu ^u A jSu j Lj A jj Ljuu û A Ajjjuu 3 ^^4—3 Luuu jj-uj Ij 4_S jjuj_lJ4uî) 

. jjLSj 4 _jLLu ^ 4 u ^ULjj-ijjuu jjuj 1 ju Lj 4 _S 4 _iujjuu 


juu 1 ju A A Luj 4 u ju 4 _SaA j4_ujöj1u^. 4u4_Suj jjj iS 3 l 4 _j j 4 _Sjlu j ^uLLujjLj 4_ouu ^u 1 _S ^^4_j 


J 4 S 4 J jj^Lj ^Ajj I j_1jj 4_j j) 1_j j j-û «Ljî) 




IA<Lj 


J- 1 J j JJ jjj 


-JJ 


(QED) 


j 1 L j jj ÛJ^_4) <LÛ Lg-S-u 4_! 4AA<Lj û j <Lj J_jAj_j L_o Lj ûj Lj jj L ^Ljjj ■ ûj^Ljjjû A<Lj 1 lj £j<Lj j jAj_ 3 lj 

jj i jjj ) U jj_j ' 'j j I l lj ûj 4 _j<lJ (QED) ^—jlAûjj^iA £Lj_jj4Aj4_j 4 _] lAA<Lj .(QED) 
ljûjj U i S jjjş. ' £ j j i j j ^ iûjijj_J i_s (Lamb sh ift) > u> y- ^-j *^j j L j lsj ^— 1 i_jûj<lj ’i < i j_i ■ Li 

■ ûj^LjIjjjL II 1947 ^_1 Llj 4_] jj-i -■ jj ) j 1 ^_ûj_!*Lj ^_j L^ <L_j. j L 4_] lAA<Lj 
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4-5 (Jjj_Lû.1jJ (jjlj^jLl jjj ^ 55 L 1 o jj jj jLûJi i4_9 ! JjL^-jj ^g-j 1£<Lj-Jj LS- l-Jjft 

45 J J I J JJLL 3 5 ^—3 J ^Ll jJÖ ^5 4—3 û J-J juJ 4—3 J l£ 4Ll_3 J ; J J_J Ij-uLjS J 4-joJ 4-J ^_3 Lû-J-J 4_9 l5 4— 1_3 J 15-LlA 

lj 1988 ^jJLuJ 4_î J Lo-Jl 3 4_a . J j5-J Lû-uJ 1— 3 J_3_uJ_3_3 l_£ û J C (J_3 Lo-J-J 4_9 ^—3 l5 4— 1_J J 1_5_LjJÎ) (jj 6 J-j l Jd 3-3 
l—3_3 J J-9-jJ iJ (_£JJ J_uJ 1— 3 4J ^LLll5 ^5_JJ_J L 3 ^S. I J 4j 4j “ û J Lû 1 3 x’xl 3 d) 4_54— I__J_3_ÛJ_JJ-J ^ -1 J. 4-S ( J J-O 

. û j I j_j I 4 


(_£ J_ 3 (_5 4-5* û J-3JÖ £j_uJ L5 3 JJt 3 J û AJ Lö ( Q E D ) 4j ( û J 4_j J j£_3_3 LuJ 1—3 û J 1—3 J J j) ^—3 l J 4_j_3 J 4_£j 4_uJ 

4— î4j Ij4j J-3JÎ) J I JJ^. J_3 J lJ û J-3JÖ 3 Jj5_uj4— 3 I J ^^4—3 . JJ jJ_3 4L9jj_uJ ^4_J_J I jJ (J J I J_3 (JJJ-J-J 4—3 Lll_JjJ-uJ 

J J_0 4-JÎ) (_£j J_ 3_3 4_£ û J 4J 4_J û J J_l_3 j ‘-5_J ^ ■ LJ— 3_3 J l_û_3 4— 1_J j L-3.J I J î. O 4-5 ^-O l5 1—3 J 4j I J j5ll-uJ û 4 

LlJ-j jUJj5 45 I _i54 jLujLj jlJ 4 J ûj-jjö 4_]j_i j I j-^- ^4j jJjIjLûj (Theory of Every Thing)jiJ 

. 4_ 3 1— 3 jj-9 (_£jjj_i_i j jj4 _ 3 -y ) Lo 1—3 jjj4_û4 — 3 . Lj U _ 3 u54 — 3 ^4J_j Ij5 (_£jj_lj j4_S4j 


.JJ_3 LJuJJJ J (JJ-JJÖ (_£JJ_J_J 4 J cLJj-J Lll_uJ I J ^_uJÛ4 4_J_J j55 4_J ^4—3 L1 i_uJjLjjÛ 4 4_j Lul_3-J ^4_5 j4— 1 

ûjLjjjJ ££jLjIjLLi ^4Lillj5 (_£jlj_i • 4 j5 (jjljV (_£jj-& c£4L9jjLi ^ JJJ ^4Lillj5 (JJ I JJ ^^-Jjj-LJ 

J I j5j J 1—3 ^54— JÛjLoj ^J— 3ÛJ-jV (_5 I J J 4 4— 3 4_Ê q L 3-J J J_J ^—3 1-J j5— Î_J l 5_3 Al 4_Ê 4 Lll-J j5-J J_3 (J û J 4_L J j 5_1_3 LuJ 1— 3 
|j 1967 ^jJLuj 4-1 JL.4_o4J 4—3 . ûj4_1j_uj 1_1 jli 54 _j 45jL 3 J ^—3 Lj-uJ J 1—3 l5 ÛJ 0 15 4— 3_3_3 4—J I Al 4_J^. 4— 1 
a5 j ij5uL4_ 5Ljj-3 ji^^jju (Weinberg)^j5_Li_3ij j gju , j (Abdusalam)^v^j4_j<Lc. 
(jV4_j ^jjLo-lj (jj-^ 4_j JJJ Liiuii54j ^l4_L 4 LLjuj J <_54 _ 3 (jj IjV (jjj-ö J J-ujjL L l5 j_o jj l5 

4— UJJ_3_3 ^4—J . I jLljJ (Electroweak) ^_JJ Ij Vjj 1-5 (JJ-JJÖ (_£jl_l 4_5 ûJJ_3j554— J ÛJ-JJÎJ .(JJLJ_j1_54— 1_31_Jj5_LJ 
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J jS \ 3AAjA 1J Uj (_5 4_^_1 j^ AJj J JL^. j^_uJ Lû ö J J 4_û 4 LAA j£a j_3 (J û J 4_j J jilAA LuJ 1_3 û J Lj J J J 1_J_J I JA û J 

CERN 4_j 1973 ^_ 1 Luj (ZO) ^ajja j4_uj a_J l_S4_j4.£J4_j ( W+, W — , 3nd ZO) aJ jjjj aaja 4.S 

J_j 4_J^. J 4 1 Jl-Jl g JjuJ ö j4_J (J 1_J 1_3 J_3_S ^_J_3 J_3 ^_jV4_jL L_SjJ_3_2_J I J J ^ V 4 _uJ 1979 ^_! LuJ .Ûj4_jljjjj L Q 2 A 4_J 

. û j 4_j j j_j 1 jj j j 4_j û j 4_j J jiL_i_9 1 _j 4_j j ^g_j j-kj 4 a x jj 1 j 4_j l j Li j £) (Z) j (VV) ^a 1_S4_^_1ja4a 1983 ^_ÎLuj 1_j 

UlJ 1 J J_û J J^3 (J 1_J (QCD) (jjl_j 4_S l_S4_j_3jj_lj jl_j 4J j£j_j|jAûj j_3J4_j (jjjJÎ) 

.CljjIj j_3 ^ûj^jjj^-ljLujU ûjIjjjj ^jSûj ûjijjl! (Quantum Chromo dynamics) Cj __Ao4ULjij£ 

(Quarks) j l_S 4 _Sj I jS 4 J J 1aa1a6j4-juj (j 4 _SJj_j 4 Jj JJJ (J 4 _S 4 J JJJ_3J_3_3 J JJ_3JJ_3 (QCD) (Jûj_jjS4_j 

) . û J 1_J_J (J l A 1 û J (J J l_j 1_J J_3_9 ^A l_3 1_J 1 J J 4_J 4_JÖ J l 2 L’i 2 ^ 1 JJ^_J J 4__uJ 4 _j_j Aj 4__c_j 4_j_j 1_j 4_fi j j Ij^ujjj J 

2__3JÊ Ll 2 £ 4_J J_3 1 A 2 2 2 4__o J 1_3 J_J 1_J_3 4_j J 1_£ 4_£j 1 J^ ^AA û J J >. *) U l_j_3 1 D j_û j J^3 (J û J 1 J 4_J_uJ û 4 I J û JA_! 

4 _J J_3_3_3_3J_3 4 ^ 1Aa_JÛJ j - 1 - 0 4 J jl^jljS ■ ( 4 2 2 2 û J 4 -j iS û J 1 J_1_3_J 4_A_J ö J 4_J 4_J_J AA û J_3_3 4 j L') 4 - 2 L 

(jLjjljî) (j 4 _£J j_j 4 _j“ û j 4 (j LS4_£j 1 j^ 4 _J ^l_^j 4 _jfc l_JÎ)ûjj 4 _JÖ .(jj 4 _£û 4 jû 4 (j_i_uj 3 J J 4_j-o ;j jj-uj ^a i L^4_aa ûj 
4_S4_£jj_ja ■ (jj 1 _j-î jLa ja-uj “ ö j J j jj4_uJ"ûj4 c j j j_uj~ û j 4 4_j 4 _j L$ 4 _£J ja 4 _j ^4a ^_aaûj t 4a4_& jLjjjk. 

. l** 3 2 j4-fl (j Lja j ja Lj-uj 4 a j 4_uj (j4_£jjA4_j l_^ûj (JaIjaûJ (Jaaûjaa (j4_j 1 _SJ ja 4_j j4a L_iA4_j 4 _jûj4a 


i-SAa l£j£aûj j lLLaûj 4 4a4a& j Iaa j ja (NGUtral) (j 1_S4 _£a ûjaa 4_£j 1 ^_jaj£^4a ja 4_£aj J J 4 

(jjj_3_o (jjl_j 4 a j4_£ûJ aa j j J laaûjaa ^_^4a4a1jjJ l_£aSjIj^ûj j (j4_j4_J l ^ya5>j 1 j^ jja1j4_S ûj4aj_aû4 
(J 4_£aa ( 4_£ 4_^a ö j û j 4 ^j-A U ^— *) 4^ 4 _^a û j ^j-A *• ^ u L^ Lê û j j 4aÎ) . 4_jaa jal^-o 1a9 4_a 4a 4_£j ja 4_j 4_£ 

jaa-c L 9 4_a (_£4_£_!ja4a ö j 4-S 2 <3 j 4 a (j4_S 4 a j4_JÖ c l_£j 1 jS j^_A -LLaaIa ^aaûj 4_S4_o Laa4aj4a jajSûJ 

)(JAJ_3j1a (_£ 4_j 4_j J J-ûA (JJJAJAA J (JJAJJA . û J 1 JAA-Î baTyOnS (J 1__A iS 4_j JA J L_J (J J l_j 4-£ (j4_£û4 LA_A J J J 
(J4_^4_J j !_£ 4_j ja j ja . ( jj 1 j£a_a j j J (j j_3 j 1 a ^a iS 4_£J jA 4_j ö j 4 4_î 4_£ l-£j 1 j^ ö j 4 £^_a 1_JÎ)öjj4aî) 
^a iS 4aa La Lj ö 4 J Lû j j_û 4_û (j 4_c 1 _aa j (j 4_S û 4 la_a j j J ja 4a j j La 4.S ja j_3 j L_j c j iS 4_j j ja jaa 

• cjLjJ J 


ûji >ill 30 (Asymptotic Freedom)^!: jjU (QCD) 

4_£ 4aûj4a (j 1 _a Lû ^aJIa ^a_a4aj4_a . ûjjjj^ (jLû_a1a jaaaa (JjIa (Jûj4a ^a 1 1û4a_la ^a4a 4_! 4_S 
j j j J ja£4a 4_J laa ^^4a 4(jjjA ^a jjj (j iS 4 j \ ) 4a ûjaU) i ja ûj4_£4a 4_! (jlL4_£jljS laaaLS 

j Loaa c 4aaJ 1a ^j_la 4aj 4_a . (jAAA 1 j .*) 2 j^î ö j 4 3A l ^ iA xxi V 4 a (j ö j 4a l_^ û j (j_3 û 4 j ja 4a j j j û j 4_j J 4_S û 4 
I j4_aa_9 1a 4_J jaaIjaIa (jA l_£Ö ö j j 4_& lJajaaaa 1 Aj_a j j-a 4_! 1aa4a ^Sj 1 J^ AA JA 1 JA l_j J. J— 3 laaJûJ 

(JAAA J J 4_3 û 4 (J 4L 4 _Ja H J_û ^V4a (JAAAAA 1__A 4_j ^_£j I jS (JAA 1 JA l_j 4_ûAA j_j 4_A. J 4_d) . (J-j4_^A (J 1__3A_A J J J 

J 1_£ û 4 J Lû (_5j-3 (^— 3 LS 4_£_! jA 4_j J (J 1_£ 4_j j JA JAA J (J L^ 4_j jA j JA (_£ J l_j_9 û J (J 4-^9 jj-A j_J ^JA 1 JA. 4 a 4_£a JA. 

. CjLSû 4 


30 


4_Ljja. t û j l_j i j Asymptotic j_j (jLo Ia Aflii ^V4 __j tûjlj^-ujl_j 4 __a1aj_!u9 4_oj_a ^4_j (jljlj I j4_£4_i_ijS ^_il_jj£ 4_J 

. j_Luj4_j 4_^_jjj j4 ‘sd i X v j j (^_jûjLo 4_^. jj I jjj tûj4_jûj)j ^g-ÎLi 4 _£a_1aJÛ 1 13 1aja_94_1 
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(_£ I J J 4j I iS 1970 ^jj/LuJ 4_J 1_JJJ_9 ^jL_jl_j|j ( (J L^ 4_J_LuJ_LJ LlS J_û jj L^ J jljV ÖJJ-SÖ ^j-J L-Jj-jS 4_J (jljJ 
(J Lj_3 JJJ ^-JJJJJ L_£4_JÛjLûJ . Ûj4_jjjjjj ^4_J J-3-J 4 3 J-J. g 3 (JjXJ (jjj4_j) (JJjJÖ 1-J jlj4_SûJ 1aS4_j4_Ljj 

4lS ûjijlll jLj (GUT)(Grand Unified Theories ûjjLj1£ 4_j ^jjjj^ jjLj 4^ 4 j4_& 

j_jjljjjj ^V4 j . j4_LûJ Li4_j ( ^-j-ujjj LiS j_o j j 1-S )j (j'j^) (SJr^ J4_$4J ( j_G4_j) 

^_j û 4 ^ 1 j 4__ i j 4 _uj j jj j U^Lxijj A j j 1 4_û_j_j 4_S l_^ 4_j û 4 4 L_o 4_j 1 j i 4_j j_j j j_j j û j Lj j û 4 j l j j j j \±>.i ij 
4-S i 1 aJ LuJ (10 ) (_£J 4_J J JJ J û 4 4_J ^-JAjÛjLj ^Lû ^_^_JJ I JJ_uJ 4_J Ûj 4_J_3_J decay J—LJJJ (_£j 1_J J J 4 

. 4_j 1 aJ Luj (10 ) j j 4__ 3 j j û J 4_J (j j J J j 4_£ ^_j 4_o 4_j j j_o 4_JÖ 1 A^ 3 3 S 4_J t û j_j j 4 4 j j j ^.^jj l_£ 


v 32 v 

(J 1_£ 4_^_î JJ 4_j JJ_û4_JÖ 4_£ 4 3 3 3 Ûj4_j (jl_jl_û Lu j£û4 (JLuJ 10 ^_ujl_3 L ^ 3 3 iS ljLû4_J_jljS (J 1_J J_J_9 4_! ^ V 3 

v . .v 22 

1 ,S 3 1 LuJ 4-J 4_J 1 J (J Lj Lû 4_û 4_J . J_3J û 4 J-J Lj J J L_3_jJ__ 3_^J JJ J J_3_û 4_£ J 1 3 3JJ . J_JJ û 4 (J LuJ 10 (J 4_5L_J J_J 

j 4_S 4_j l ^ 3 o l ~\ 3 4_jj 4_j S û j . L1 i_j_j j)_j— 3 4-S ^_uj j j_j j l 3^ 3^ 4_3 t 4 _£J j_j 4_j 1 0 4_J 4_fi 4 _j 4_jö b j 4_j ^_ujj Lj. 


32 v 

jjjjj_3 j4_j4j 1 J Aj4_J^. L**3 j 3 ö 4 4_J 1 JLjjj ^LljjjjJ 10 4-S (j4_£_ 3 JLuJ j_jAj4_J^. j_3 (_^4_J_l£_j 1_J (_£J_j4_uJ 

C LjjJ^J jj-uj J J 4 4 *3 jjj 4j2L j4_J ^g-^4 3 3^3 3 Lj 4 3 3 3 (JJJJ^9 ■ J 3J 3JJJ J-LJJJ ^-uJJJJ 4_£ L 3 3 3 3 3 3 


02 

. Ljj^ûJ j Lj j4_j 1000 (j4_^_3j_3 ûj4_jj_jjj_j 10 4 _j cjLj4_J j_j ^S 4 3 3 3 1— j 


j jl_ujûjj4_jî) ^4_j ^_j J j^ 1 j-^-uj Lj ^ ^ 3 Lo 1 — 3 . ö j 1 A-û l 3 4_j j Lj 4_j û j_3-uj_û 4_J 4_j û j 4_j J jfLj_9 l_j jlSljlj 

4 o 3 3 <S ûj Ij4_9 ^_jjj4j4_a Si. juj. 3 3 (_j jJÎ) 4 _j ij_j ^__j L^ û j I 4 j j j 4_J 4_j Lj_j j j ^4 j (j û j 4_j 4 jS 1 3 ~\ c 4_j 1 '3 3 3 j j 
j 1_£ û j 4_j J j^_i_9 l_j (_j4_Jl_j (j û j 4_j J j^_o 4_£ j_j .4333 j 1 _£ Luj ^^1 1 4_j L j j_j 1 4_j L j_j L oj 4j L j_û j_j j-îj 4_J ^IjûJj4j 

j (Kamioka)LSj_LûL£ ^ji_^ 4 _ji_S l_£ûj IaLjj-uj l ^ 3 Aj4_jft 4 _j IajLSûj-i^ jjj *lJ ^^j 3^281 ^jVjj/s 4_j 

^_JJ J J J J 4_S ^ jud 3 3 4_J J 1_S û J 4_j J J^_3_9 l_j ■ (J I J 4 ^ 1 3 4-1 (J j_J 1 J 4_J ( (J 1_£ û J û J 4_j_J JJ 1_J_J l_J_û J^ ^__J S 

i j4_o L^_j4_jj û 4 j4_j j_j_uj_j 4_^ jljûj-jjj 4 1 JLij Lujjj lj 2009 4J (j \S 4-û l 3 4_jj 4_j l_^ûjj4_jö . jIjjjjLjûJ 
lj4_jJ4_j cJLj 10 4_J ûjjûjj4_£ jLjjLjj ^_j 4__û4_j ^ j/4-j ûj4_jj_ujûj ö Jl14__û jl_S4_jjjjjj ^_jj_uj^ 4_j 

. (j L^4_jj4__o öj Ij L ^4 j 4_jjjjjj jj 4_jjjjkl_j jjj ^ ^3 1 1 j4_jÎ) 
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(jj-j-& ^jjJJ 4 _j (j4_jl_£jlj£ j 4_J )jj_j_o j j l_S4_jj_3j 1 _j L£j_jjSaa I jLS4_jjjj_o j jLS^Jîj^jjL) 

C_£j 1 Jj4j^AA^_î_! 4_j l_£j J_3 4_J ^4_J c£^jl£ . JJ 1 J^ II xJJJ A i JJ I J A 3 1^-1 Ûj4_£_3_3 Ûj4_J_3_j4_J 

L1i_JJ_ 3 1 J_3 1_J 1_J_3 4_J ^jljS ^V^-J iûj4_JJjSûA 


J_3J_JJJJ A_3J_3 t JJJ_jA_J IAjLa (GUT) 3 Aj^-J 3J iSlluJ-î 4_J J 1_£ A J I J^_J_9 1_J 4_J_Î4_J JjJ_3 J_3_uJ_ 3_3 Aj 4_J^. J 4__& 

t j j_j aj i jj 4_j (Standard Modol )aj aaj 1 _j_uj ^__î_jaj_o jji_i 4 _j jLj_j jLjjIjö ^ 5 _^4_j_jjj_3_3 i_jj_j_9 ^-jLjLjIj 

j 1_£ 4_j_j_j 4 _j ^jjJÖ ^_jjj_3_j l_ A j (QCD) j4-^4_î ^— ) iISajjJÖ j_j jj_jj£^4_j 4_j_3 j j_j_j 4_S 

^_jj4_j_jjL£ I Ajj^.4_j jLajIjVjjL j jLSA 'i 3 3 4_j Aj-3-û 1 aAjAAjLj_uj ^g__î_j A j_o 4_J ^V4_j tLjlSûA jj4_S_jl_J_J 

jjj ^g. S_i 1 3 Aj-o Aj AAjLLuj ^_Lj A j_o . A j 4_1j A j j_j jS 4_j jl__iS4_j Aj-3-ö j j A ^4_j 1 A 3 i"u 1 j 4 I 4_jj_j . 4_j4_JÎ) j Lj jjL. 

^l4_j IA-jjLjjS 4_J ^V4_j . A j 4_j_j jS A aS 4_j 1a1_j_j_j_j_j j L^ Aj 1 j A 3 u 14 __uj 4_SJ4_j jj_o4_JÖ (J4 -j4_! j A j j_3 j 4_£j 4_uj 

tCîL-kLj l_^4_j j LS 4_j_j_j 4 _j Aj_j-& j4-j4_J jljVjjL jAj4_j j1jöj4__uj t ^__ lj^-uj l_j jA ^j-oL 4 _jjjjjjj 

. 4_j_jj 1 A_Î4j4_J jj- j j AjJLijfi |j jj ^ 1_& Ajj4_jÖ 


^4j ^V4_j tjj_j_j jjjjj_j jljV jjjjö j ^ j axij j lj£ J-QJJ LS j4_j4_l j_j_j4_j jjjjö ^_j l_j A j 4 _^_j_j 4_j4_j 1 j 4__Î 
Lj4_jl_j4_j . 4_j_jj g__i_iî) j4_jî) 1 A4_j l uti j4_j J4-S4J ( j Aj^ Ji 3 ^) ^ Vlui \ ^4_j (j4__jjJ_S j L^. 4J 4_j 4 J’i j S 

(_£ Aj4_J ^JjLSjJÖ . 4_Jlj J_3 _uJJ jj JJJ jAjUljS (_£j_J_& J_3 l_J_j4_j 4_J ^4_j_jlj^ 4_J_J J j-3-3 ^g— 3 Aj^’j xxiJJ A 

aj4Ljj4Jaa t^-^-ojj^ jjj (Quantum Theory of Gravity) ^4JL1j£ ^La j£A 1£ ^jj-L ^La j^Ljjja 
. Aj^-j Lo-uj i-j 1 a_o öj 1 j.^. ^_uj4_j 4_J 4_S (Heisenberg U n ce rta i nty ) l ^j j \ 3 j_3 1 — ^ ^-j 1 ijJ a L j ^_jj-uj_i_jjj j_j 

jl_o4_JÎ) ^j4_S4j 1 j jS (jAj_3j j4_ii4_î 4 _Saj1j_ 3 (jj_i 4— i 3 juj \ ij_3 j4_j j1aj^_jj4_uj 4_j ^lV4_j ? ^ _jl j. j_j 4_j_j_3 jjjj 


Page 101 



^_j I j_3_j A_] Luj Ij j ^_j J j j .4»jLj4»jÎ) I J4 j Ijuj Jl 3j_3 j 4J u_S 4 _j 4_SJ j_j 4L ^_j_j j_uj j ^_j I j -j 4.S 4_j4_jö jLJjj 
JAJ_LA_L_JJA 4_J C S jŞ 4 _J . I Aj Lj J_J J û J 4_J ^_L_LuJ I J J ^_J J J J ^g-JJJ J. a xl 3 S 4_î (J jJÖ 4_3 Jll 3 3 û J J LS 3 O iS J 4_JÖ 

^_jjj_j ûjû (Empty space) (JjJJJ (jlj4_9 (_£jL 4 _j i S lil AJ .) 4_3 ûj4_j 4j Îni’i ^J_3 ^4_j ^_a LS 4_o 1 3 4— jj 4_j 

. 4 _J_J_J 


■ LL-j-j j-Lj Lij_3ûJ (j4_S4_j Ijja (jûj^j J4_S 4J j I j_j (_5jj j j J j4_& t4-j ûj4_j (jLLo jjjjj (jlj4_9 4_S_j jj^. 

L_LJ J_3 J û J 4_3 J jJÎ) 4_J . ( û J 4_J_3_j_J_0 L (JJ J_3 I J 4_S t_J_J_3 4_j J-LuJ J lS û J I J-J ^-L. J_J J 4_S 4-j) 


J I— LjJ J L 


(jjj_j j_lSj4_jö Ij4_9 4 û j 4_j_3_L3_o_3 (_£jjL j-Sûj ^ jS 3 j 4_j 4_S4_j IjjS ^S^LnU 3 ^-jLSûjj l-l_j_L_3_& L 

4»L j J ^4_j ^VaCUUm^LSjj j-jJûJ ^_lj 4_j4_& 3 j j_j ûjj j_3j_3_o4_S j J Lûj-jJ . Ll_3_j l 

j (j lS 4 ^J j_3 4_j ” ^__j Luj j_j j (Fluctuation) j4_jLjj4_j_î4_jî} jL ^4LaIjL jjjl^. 4_j ^^ajûjaa 

. (j j j_j (jûjûjL jL ûjûjûJ 4_J ûj4L_jj4JûJ (jLjj_o4_jö 4_S 4_j4_jfc ûjû — jLSûjIj-j 



4_1 4 ^_j 4 LJ j_j 4 _j Ljjjj^. 4 J 4 _ 3 _lj_jjj ^LLjj (jj 4 _j Ljj 4 _jJ 4 _jÎ) 4 _S ûj 4 _jI_S_j j_ljIj 4 _j 4 LIj 4 J <_Sj_uj 4 _S 
4 J ^_j jj-S 4 _j j j 4 _S ö J t_S 4 _j 4 _j I Aj_j L jL 4 _J j û j 4 _L û ö Lll^. t_S 4 _j 4 J jL 4 j j 4 _S ö J j û 4 ö j 4 S lj I 3 3 l_S 
^ 4 _j .fejöbö ^ 4 _Î 4 l 9 4 J jIjJlL ^_Sjjj_uj 4 _j 4 _o 4 _j j L 0 J 1 3 4_9 ^__j l_S 4 _j_j j LSJJ-Û ^_aa 4 _j . j 4 _jû 4 j-J-j 
£^ja 1 j_j L 4 LL 4 _j j 1 _S 4 _j_jJ_uj I j 4 _SJj_j 4 L (j 4 L Ij 4 a^_ja 4 _j . ûj I jj j L jl 1 1 1 L 4 _L. (j 4 _S_îj_j 4 L 44 L 1 _SJj_j 4 L 
<_Sûj j L_j l_S jjL j 4 _J_uJ I j L 4 __u j 4 _a_j j l_S ^Sf 4 _j . j_jj Aj_ 3 _oJ 4 _uj_j û j 4 L l_S û j 4 _S_j_j j l_S (_j 4 _A_ 3 J 4 _î jL.j 4 JluJ Ij 

(J 4 _a 4 L j lL-jjjjj 3 ^ jL û J j 4 _SûJ 3 xxijj J I Aj 1 _S û j j-uj ^g_ 3 jj jS 3 Î 4 _j ^jûjj 4 J (j 4 _Sj j j. 3 4 L I j jS j 4 _j 

. ûj 4 _j_jja _3 <_S 4 _j ö j 4 _j_lj_uj I j 4 _î <_S_jj_j jjj ^-S^a^La 4 _j j jL^j 4 _j S 3 j Ij jui 4 _j I Aj LS 4 _j_ 3 jj_lj 4 3 3 3 3 wj 3 j 
^ 4 _J ^__j L j-S_j_j 4 _Sa ja^. j ûjj (jj-A_Î 4 _& j 1 _S 4 _j_jJ L 4 »L. 4 _SJj_j 4 L 4 _jûj 4 _j jjuj 4_3 4 _j 4 _jî) Lûj_ 3 _Î l_S 4 _ 3 4 L 3 S 
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LS“LW lHÛ jj 

C û J 4 _j_j_ 3 _û 4 -J^. û J L_Sj J A 3 (_£ û J Lj 4J9 J û J 4 _J 


lJlj L1ij_jû.} AJIjA_S i4_j4_JÖ jl_j_jjj_j 4_j LljJ Lj 4_lL 4_jjjj^. 
^jj 1 j_j_uj 4_j (JJJ4 j4_S 4_jLo4_j tLj_j_j ^ ij-ujS ^-jûj-jj 
! jj 1 J Ijjjj 1 j Luj ^—ljjjj 4_j 4_S 


^-jLSûjSjö LS 4_lj j j_ij jj_û4_jÖ 4j jj ^_S4_j4__jjLiS J 4 JJ 4 J 4_j_jj4_j^.j Lû j 1_S 4— lj Lj j S j 1 ^_uli jjk4_j ^jV4_j 
û j 4_j JjS_ 1 1 Luj Lj ûjLjjjJ 4_S ^_j4_j I J4_j lj4_l L_lj4_j cLjIjûJjj 1.1 1 i»i 1 1 ILlS j_û jjl_S j jljV J j-lj4-j 
j 1_S 4_j_j LjjS \ ) ( û j 4_j j jS__lj Luj Lj ûj Lj j j j) 1 J4_j Lû4J 6j4_ ljj 1 j l i^. j4_j .LjLjûJ jLjV jLS4_ljj_j 1_S_lj 
Lj jS-i 1 <-_S_j Aj 4_JÎ) c j J j£_jj_j_S j_j j LûLlj 4_9 ^_j l_S4_uj LSLLLa ^ j _j l£ û j 1 jjL. 1 J û j j-uj ^ V 4_j û j 4_j_j j_uj û J 

L5T 3 ^3nU ^ 4_S_j jj^. c ^ - - 3 J 4_uj ^ J Lj^. J j-jjj-û l_j_! 4_jö û j 4_j j jiLj_j_uj Lj û j Lj j j J 4_j 4.S Lj 1_S û J Lj_<_j j j J 
j_j 4_Sj Lj j ^_j 1 li jujj Lj jj <__S û j (j û j 4_j J jS_lj Luj Lj û j Lj j j J j j J LIluj. 1 j_i_j (_5 û j I Aj 4_j 4 _j 1 .1 1 LLjS 

. 4__l_lj 1 J 4_S 4_j_j j j_lj 4_J j 1_S 4 _lj_û 4_j_j 1 jj^ 4 _lj Lj j_S_lj jj_û4_jö ^_jJj_jV 


^_j j j_j û j Lo 4 _j^. <_S û j j 1 jS_j j Lj j ^jj-j ‘^ -3 ^j ^ 


; 4 _j 4 _JÊ j Lû-j Jj S ul j S ^_S 4 _J_J J jjjj 4 ajj 4 __jj_j 


j 1 ~\ ijS 4 1 1 4 " ui 1 1 1 J_j_j_j jûj 4 _jjjj ^j 4 _j_jLujLj 4 _jjjJj 4 _S ^ 4 _j j_j ^V 4 -j .LjLSûJ ûjjj_luj_lj 4 _S LjLS” 1 j 4_9 


4 4 _j û j 4 j j LjlL jS ^_S 4 _lj j j_Lj 




j û J 4 _j j_j j_lS_û j_û j 4 _S_j j 1 __lj 4 _j 4 _j û j 4 _j j lj Lo 4 __û 4 _j . 4 __l_lj 


I Jj 4 _uj 4 _j j Lj û j 4 _j J jSLlj Luj Lj ûjLjjjJ jûj 4 _j_lj i j. jj_ljV <— S 4 _j ûj_luj 4 _j j LS 4 _lj Lj j S - i 1 j j_q 4 _JÖ 


(Super Gravity) jjjS_uj_lS ûjj4_j i j j _ \ \ ^jjLj j ûj4_jijjjj 4_Sûjjj j-j <_S_3j1_S_j_uj 1j1976 ^.JLuj^j 

4_S Ûj4 "i 3 3 JjS Ij jLjj_lj Ljj_l5 ^_j Lj l_j 1 j Lj ûj 1 jS4_j (_£ûj-j_j 4_j l_j Lû j4_j (Super) ûjj4_j ^jjŞjj ji 
^_jAjûj_j_j ûjj4_j jSJ4_j . Lj l_S_j jl£ j_j_uj Lj 4_j4_jlj4_J ^_j_û4_j_j 1 j^ ^g-j Jj S juI 3 S ^_jjj_lj ^_j ûjj4_j 

ûjj4_j 1 ^jLj j LjJjSûJjûjjJ ^_S_Î4_S 4_S4 __ljj j_Lj 4_S 4 _j4__& û j 4 3 3 j. jjk 4J ^_ij4_j_jLj ^_Sjjjj^.4_j 


.ûji jjJJ (Super symmetry) 




(jj-& 4 3 ^_j 1 _S 4 _J_J Aj 4 _ûj 4 _j _3 1 _J j 4 Al 4 _J 4 3 3 j ~\ j-L J ^_jLjjL& ^-jûjLk L SJl AJuuI 3 JUJ LjJjJjSûJ ljl_jj_ 3_9 4 _J 

^_S 4 _j 4 _j_jj jl —3 Ij 1 j 4_9 4 _J ûj 4 _jljj_uj jJÎ) 4 _j 4 _jjj_û_j j_j .Ljl_j 4 _j 1 Jj 4 _uj 4 _j ^_j 1 j jS ö j 4 _S 4 _j û j 4 j "3 juj 1 jS 
<__S 4 _j ^jj 4 _j j lLiLLj ûj 4 _j_jj_lSû aJ 4 _jö Llij j J L Sûj ^_S 4 _j 4 __û 4 _JjS 4 _Lj <__S_ljLS J 3 jjL.Lj 4 j_jjS_l_lJ ^_lj_ljûjûj 
^ j jjL. û j j 4 _j . ( Lj_jj j L 3 jjj 4 _j 4 _j 1 j j_ 3 _uj 1 -j Luj j 4 _j 4 L *3 3 3 û j û j 4 _uj 4 _j ^Lj_j_Î jS j.^. û j 4 _j j 4 _S 4 __û ) j-Luj 
4 _J <. S 3 S 4—3 . Ûj 4 _j_ 3 jj 1 jS _3 1 a_ljLujLj (_ 5 lj 4_2 <U ûjj£l j jl ‘sri ‘s '.d "1 j j j 4 _j_j Ljj Liö 4 _J 4 _S_j j jj^. 

4 J Lj J L& û J J Lû ^_3 1 _S 4 _S _1 J _3 4 _J J J_lJÎ) 3 LS 4 _S_îj _3 4 _J 4 _J û J 4 _J ^_i_ 3 J^. JjL. û J J 4_3 ^_3 lS 4 _j 1 jul 3 3 J _3 J_lS_J _3 jS 

^S 4 _j 4 _SJ j_j 4 _j j j_û 4 _jö 4 _j Lj Ij j 4 _j . j j 1 j J <__S 4 _j j J j J 4 Lj_j 4 _j 1 3 3**3 1 j 4 _J û J J Lû j JJ-Û I 4 û jjJ 

4 ûj J l& ^_S 4 _j 4 _S_Î j_j 4 _jj 4 .S Lj_j_j 4 __û (j( 4 _SJ jj 4 Lj) ^g_S 4 _jLjjj Lû LjLljûJ <-Sj( <__Sj 1 jS) 4 _jjj_ûj j_j ^g-jJjLû 

(j 4 _S_îjj 4 _j 4 _S 4 LjJj_j 4 _jî) <j( 4 _S_Î j_j 4 _j) ^_S 4 __ijjj Ijö Ljj_ 3 ûJ ûjLiJÎ) ^g-S 4 _j 4 _S_îjj 4 _j 4 _S jjJj _9 LjÊûjj 4 _jö 

. 4 _j_j J Lû 


4J j LS4_j_3 Lj j Sj 3 4-S 4_j 4_j ö j j jj ^4_j 4_S4 "3 J'i .LjjJjjöLj j 1_S4 __lj Lj j S j 3 ^j4 LjJlS 4_j4_jÎ) ^_S4_j ûjj4_j L û 4_û4_j 
^j-J 1_S û J 1 Jjj. 1 J ÛJJ-uJ ^g-J LS 4 -J _3 Lj J S -1 3 ^V^Lj 4J_j4_J^.J_û 1 AJ 1_S 4 _J_J J Lû 4_Sjj_j4_j ^_3 1_S û J 1 J-j. 1 J ÛJJ-uJ 

^g-j LS4 __lj LjjSj 3 j ^g_jjjl_û (j 4_S_1 jj 4jj ^jjljjjlj ^jjju-j (_5~j LS4 _j_ 3 Ljj SLi 3 4_jj_j 4 j_i—] Luj jLuö ^—j l_S4_SlJ jj 4_lj 
3*3 J’i 3 £) 4_j j_j j LS 4_j 4 j^ 4 j Lûj 4_j û j 4__j 1 J 4_j . ûj 4_j j_uj û J jj^ ^L- 3 l5 4_S_Î j_j 3 l5 J 1 l£_J_ 9- uJ 
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j i îmjj J j jJÖ 4_j û J ^jjj û j A_j t jj-J j-j j J j j j j J j jjj j j_3 j j j I Aj J j£_ui_j£ û j j 4_j 4_J j LS 4_j_j 1_j j£_u 
4_S jj_j 1 j jLjjûjLj 1_jj_j_2 ^u Lî l_j I j ^_uj_jjjj ,jj_jJjS ûJjLoLj j_j jjjL jJ-Ljuj4-£ ^l4_£ j ^__j4u^. Lj A_Î4_jö 
. £^u »_j_uj 1 j ^_£_j_ûVaj j_j ^u1_£aj_jJÎ) j Jj £ jjj 3 £ jj_j_& ^_uj££4u j_j 4_j4_j1jA_] j Jj£_u_j£ûjj4u 

Lj_j4_J“ Lj_LJ jLujLj ö J 4_j J J £_J_Q Lj J_J J J J £ ul 3 £ ÛJj4_J ^_J_LuJ J J J J ^U-J-uJ I J Ûj4_j4_£_j J-LJ Aj-U 4_j4_jlj4_J 

g_j_û 4_Sjj_j4_û Lj . j£lu JjjLLj jjjjui jl_j ^_j4_j jl£4_£_îj_j4_j ^_jjj_j Aj 4_<Lj 4 _j_j Lj j û j 4_j J ji_L9 Lj 
l_jj_j_9 ^Lîljlj 4_S jl£öjji^.4ujj_^. 4_j J j£_j Luj-u^. ^V4_j . û j 1 j-j_LJ 4_j 4_S_îj_j4jj ^_£4u Ljj Lsö 4_j_jj4_^. 
4_J jU jljlj4_JÎi Lj_j_JûJ j i jn i û J 4 _û_lj 4_£ j4_j l£J j-j4_j j4_j jLjjLö IjûJ ^uLul_u ö j I J j 1 _j_o l j4u 
4_1 4_ujjjJ9 <_£4__jûjIj 4_j 4_j 4_£j j_j 4 _j ^4_j . ^_j4_j jj_jj_jj jj j4_£4_j tjj_Lj j_jûjj4_£ <_£_lj j_î j j_j 

jjûj1a£_î_j 4_J 4_j l£_J j_j 4_j ^4_j 4_j4_jö <_£4_j 1 j_jjö ^£f4u c <jj_j j_l_lj l_j 1 jjj_o4_j ^u l£ û j 4_j J j£_j_9 Lj 

. a j 4_j_j j j j a_j l ‘q 1 3 j 4_j (Hadrons collidG)^_uj_jjjAijî) 


<_£_jJ LuJ J_j4_j^. jL£4_£_û4_^ ^V4_J ^JJJ J 4 j£_u!j£ û J J 4_J I ^_3 J J_L_3_uJ J J A ^_J_J_l£ ^g-L-l ~\ jjL Ajj4_j jLjAjLj 

^u j j_u jj l_j 4_j j_lJ jaJ 4_jö û j Li ^_£ 4 _j_j j i j_j_j j 4 __uj 4_J ^u l£ 4_j_j j j_j_3 j A j 4_j_jJ j£j 1 j jJÖ 4_j j_i j j j 

j£j4_J JJJ 3 (JLL J l£ 4_£j J_J 4_j J Lû_uJ-J J ^_JJJ_U ^__3 _j4_J .JJ_jJj£_L_3 j!__LJ_uJÛA (StfînQ T f"l G O ) J L_û_uJ_J J 
£ i4_j ^£_u Lo-uj-jj u£ A j “ 4_j_lj j Lj_lj l_3 j ^_jjj4_j ^V4u 4 _j4_& j1_j_jj_jjA 4_£ jjjj4_J 4_J j£_jj I j_j_uj 




jLu 




j L£A 3 3 3 


JJ^ -J^J- 


4_J 4_£ 4_j 1 j j ö j Lj ^ V 4_j . Lj Lj û J j Lû_j l£ 4 _j_j Lj j£_lj j û j 4_j 
4_j 4_J) j LuIj j_j j_j 4_uj ^£aj 4_j V 4_j Lo 4_j . & j 4_j j-uxj jL£ 4_j j l£ 4_j_j Lj ij£_j_3 I Aj_j_o j j A j Lli-uj I j ^£u_j j j_j_9 

“ Ij4_i ^4_j 1 A£jjl£4j iC±A ) ^_j1jjjJ AA CjLS- lj<li <xS j j l ~\ 3 j£ <_£_j_j L£ 1_j_j4_j jlj4_j 4_jûj4_j jj_jj4_j 
j4_jjj£ 4_j j-JÛA jlj4_j ^V4_j Lj_j_3 jj j j_j Lj_uj4_jÖ 4_j4_j I j 4 î ^_j 1 j j j A AA . 4_j_j I j j j A j 1 jj^. 4 r> j j j4_jl£ 


? v L_3_J_3 j£ 1 J L £ 3 3 3 J_uJ ^ 4_J Lj 4_£ 4_J_LJ_û J-J J_3 <Jj 3 3 i 


4J L_£jjl£ 




jl_û_uJ_3J ^_JJJ_U ^_U 4_J ? J_J_3_LJ_3 4_jlAl_JJ 4_J_J 1 J J J A Aj-9 ^4_J J_J_3 1 J_3 l_j 4_û_J_J ^ -Jl 'N J_3 j4__û jlj4_J j4_£4_j 

j j A ^£_3j4_jjjj t4_û4_J <_£4_j4_jjj_û_3 ^_3 1 L’i 3 £ jj . 6j4_j4_jj Ijj^uu 1 a£jjj^_j jjj ^-£4 _j1j4_9 j l_j 4_î jlj4_j 

j j A Llj4_j 4_j 4_£_jj_^. t4_j_jljjjA JjA Aj4ujjj ^4_j jj . 3 î û J 4_û_lj . lL jjL jj1_j^j4_j 4_i_Lg_j ^_j 1 j j j A 
^U l£ 4_î LL JJ_û 4_JÖ ^U J j£_l J 1—3 A JJ (^_UJJ_J_uJ ^_£ 4__J ö J ö J 4_J J ^_J J_uJ 1_3 ^_£4uûjAj4_J 4_jjj_û_3 jj ) A J Lû j 


J—3 J l_j} J— 3 J-û~ ^ £-l£-l 1 ax)LLj~ 4 L’) 3 û L 9 jj4ujjj ^LÎ 4_J_J_1_3J_J J_J ^_£4__U Ijjj A J J J . J_J_uJ_3 J_3_3 Jj4_uJ 

iûA_j4_j^. 4_jl_L j4_j Li 4j£4_jl_j jjjjJ Lj_j_j 1 j_j 4 _jûj4_j <jlijj_j_3 jj_3 jj i4_jlj4_i j4_J <_£jJLL ^-Ijj^-jjluA 

<Jj_3_3 <_£_jjLj jjj 4_£4_jLj j4_£4_j ^V4__j . 4_j I a4_£4_j l_j j4_jjl_j ^_j 1 j j j J ^_jj£ 4_J 4_£4_ÎL_L 1_jöAjj4_jö 
j lLlj j£L j û j 4_£4_jl_j ^_j j_3 j A jûjûj4_j 4_J <_£_Î4_£ 4_£4_JLL ^_u j_uj ^_j J j_£_j j Lj A j_j 1 __lj4_j lLl_lj 1 j_j ö A 
4_£4_jl_j ^g-jjjj ux)4_j j4_£4_j Ijö A j j 4_jö . lLlj4_£_j jjj_ûIj 4_9 j4_£4_j_j4_jj Lj 4_j_j1jjjJ 4_j 1 j j4_£4__ljjjj ux)4_j 
4-£4__i_j4_jjl_j 4 _j_jIjjjA ^jjl jjl_j lLLlj L_£jj^_j 3 j ^_j j 3 1. 3 û — j j jlLlû~ j j i ji <r~ j j ii_3_û“ j j 1 \ 1 j4__uj4J <_£4_j 
4_j jlj4_j - 4 _j4_jÎ) jLjûaLjj ^_j 1 jjj A 4_£ j_j Lû_uj_ 3 j ^_j 1_£4_j_jj j_u jj 1 j_u1j£ j4_jjj_û_j 4 _û4_j . j j__i_lj_j 

j_lj 1 j_j l_j 4_£ I a£j jj^-j jjj ^_j4_j 1 j_lj ^ £ 1 1 \A\ 4_J ö j 4_j 4_j j 1 jj^__i_3 jLj A j 4_j 4_j j Lû 4_j^. jjj ^_£4 _jûj!j 
ö j A 4_£ û j 4_j_3j j^_u A A 1 A__lj j_Lj l_j 4_i I j 4_^ j l_j 4_î j l£ 4__lj 1 j J J A û j_9 1 A_j 1 _û_uj_ 3 j ^u j j_u 4_J . j_u_u_u 
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jjjjjj ö ö Ijj-jljölj 4j l_ S ûj . jj l II juj L ^jj lû4-j|jjj ^jLjj 4.J Aa n 4-S ^_j I j j j J ^^-uj (J4_S4>J 

. 4_j4_jÎ5 j 1_j_j 1_j j_j_S ^bL.4jlj j I j4_j ~ 4_j_j_j j JjS4_jjJ^jû J4j ö j_j J 1_j_j4_j j l_S4_j_jjjkj 1_j 4_^. j J 


. t. n 'i i 1 Lj ö J ö j ö j_j ^j-uj j jJ9 ^g-Sjj 4_j l_j LIluj ö J 4_j j Lû_uj_j j ^j j jjj c j 1_S 4_j_j I j J J 4 ^j_ 9 jS <j 4_S 4_J 

j ^— LJ J (j LS 4 _j_j I j j j 4 ö j-9 j û j 4_j l j. j-j j_j 4 _S_jj j j_j_Lj_û jj Aj 4_j^. j j Lû_ujj j ^j j jjj j- vj ö j j_j j 4_Sj ö ö 
t l S ij. j-j j j_o 4 _jî) j_j 4_j 1J9 Lj ^_S 4_jj j jj_j 4_j j Lû_ujjj ^j j jjj ^j j jj (j j 4_S 4_j 4_J j Jj.S. 1 ijSj 4j 4_S 4_j 4_jî) 
j j J jûj4_jjjjj 4_j JjS jLjj-ujûJ L_SjAj4_JÖ lj 1994 ^Luj (jj 4 jjjûJ 4J .LjLSûJ lj j I j 4 _ji j 4 _Lj 
j 1_S 4 _jj I j j j 4 ûj_9 Jöj4_j l j jj jj j I j Ljljl j4_Sjj j j I j L_ul ^jjLû-jjj ^jjjjj 4_S — j 1 _S 4_jjj_uj j j_uj 
j I jj^. 4_J (_£ûj4j l_Sûj ö ö j Lj J jLû 4__& (j4L9jj-uj jj jj 1 j 1 1 j!_S4_Sjj I AJJJ-uJ I J 4_J .LjLSûJ jj4_S_u1jj 
^ jjjjj 4_j ^^Ajûjjj jjjj( j J jS_u 1 _lS ûjj4j) 4_S j_j_ujj4_S jjûj4_j jIj4_j L&ûjj4_jÎ) . 4j4_jö I 4jj I j j j J 
4_S j 4 _ji 1j^_j 4_j j û J j4j 4_j j jj_ujj 4_S ^jjlj4_j 4_j Ljj_g ) 1 jLû-ujjj ^j 1 _S 4_jj j jjj ^jûjLL. . 4j4_jö ûjûjj 
4_jj j j j j ^-S 4 _jj j jjj 4_J jS ^Lj öj 4_j j jj l_Sj jj Ljj 4_j j J jS_jjS ö j j 4j j j Lû-jjj ^5 4.S 4_jj j jjj ^Luj 

■ Ls - ^ 1 ^ ^ Llu I J J LS ö j I j Ljjb 4 _jL j 4 j j Lj j j_û 4_jö jj 4_S jj 

4_J 4_S û( M ) Lli 1 ) I j l_j jj 4_S . ö j I j_jjJ j jjLt M j j lj J J-Sj Lû-uj Lj jj_ujjj l_S û j 4_S 4 jj 4_jjj j j j j 4 _jjj j jjj 


öj ö (Mystery) 


u 


Lj (Mirscle) ûjjj^-c.j-û t(Mester) ^_lSûj 4 _uj 4 J 4 _jj 4 _jij 4 _j ûjjjL^ ö j 4 1 


j4_j ( ^j j jjj — M) ^—Lujjj-uj j-ujjSûAjj l i xu ) l_SJ4_jL. . Ljjj û j 4_j L_lSj_uj j4_jö 4_J jLj L1l_ljIj_lSjûj 
4_jjl_jjj_9 Lj I j ^jIjjûjL^. (j4_j Ij4 j. jj 4_j . Ljjj4_j j_lS_ûj_û 4__û4j 4_j4_j I j4_J ^LÎ4j tjj4_j 

j4_!9 I j jj 4_j4_j|j4_J . 4_jjj ^jjjj Lj-ujjj-uj (_j4L9jj-uj jj j JjS4_]4_ûjj_9 j ^jjjjj l_S4_j ûj4_j LS4_jjj_j_uj J Ijj 
,__S 4_jj j jjj j4_jö . jj_j_L0j jl_S4_j I 4j 1 j 1 i j 4 j j Lj 4J j I j Ljjb ^jjjjj jjj j L^. l_j 4_û_jj jjjJj4_S 

j4_j jLS4_jjjjjj 4_S 4_j_uj4_j I j — ^_ûj_lJ1_jj ^__Lj J j_û ^jj ^Lj ^LÎ4j cLIljj Lj 4 9 ) 9 4j^. ^_Sjjjjj_9 4j4_j I j4_J 

LjjjSûJ I J 4jL. j J j j Lj j4_J 4-j I j l_S4j j4_ j 4_jj4-Sû4 Lj ) i l_S4j l_ Sûj j Ljj LS4_jjjj_ujjj (j4_jl_S 

. jjj_j_L0j j 1_S4 j (j LjSjj Jj4__û 

4— ûjj Lli ) ) 4 _jö ^j j jj j LS 4 _jjj j jjj 4_J l_S 4j 4_jjJÖ û j l_S û j j Lj Ljj 4_j ^_Sjjj_uj j I J c_S û j ( ^j j jjlr M ) ^ 
4_jl_S - lj4-_9 ^j I jj j J û J j Lj (Jjj_Î4_jî) ^jjjjj — M cLjjL.ûj_jjj . jjjIjûJ ^j 1_S 4_jj jj 4 _ûj 4_jj 1_j 4_J l_Sjjj 
öö ^gj LS4 LLLLkU J 4_J J 1_JJ Lû J-S JJ J J ^_S4 jÛjLû JJ jLûJJj ^J 1_S 4 j_uJ J JJJ . ^J I J J J J ÛJ L_S4_j 
^j I jj j 4 4_j I J l_S4j 4-S I Jljj Ljjj ^j I j J ^j 1_S ö j 1-S . ö j 4 jj jS_lj_uj I j ljjjûJ jjj I j jIjjj .jjj4_jÎ) ^j I j j j J 

vibrating strings jLSûjjj4_j 4_ji_û_ujj (_£jS_î4_& jLûûjjL& ll \ ) ijj 0 0 ^jjjjj — M . 0 j 1 j S _i 1 ^j-jjjjL^. 
j i_S 4 jj 1 j j j j - ^_j blob4j4j j j i_S 4 _j 1 j j j j- j j j membranes 4 _Sj4j cjLS^jjJLl. 4_S_]jj4_j (jjS_]4_jî) t 

Lj4_jl_j4_j ^j I jj j J 4 j I J I j4_9 4_J j4jjj jLjLj j L_jjjj4j_uj4j^.j4j 4_S (j4_jl_j4_j j4j IjÎ)ûjj4_jÎ) Lj ) ) 

(jûjLûj P) 4_S ö j I J-jj-1 (Brane) jLjjIjj — ^j Jjlj 4_jlj4_j ^4j .jj4_Sû4 jûJ ^jIjjjJ jj 4_J jj lj j 

( Ljj jS û 4 j û j jj Lj j_9u 
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4_i j4__i4-j ^Sf4_j *Li_i I jj j J j j J j Lj lL4_j 4LL !! jL^4-_ljjî) j jlL4-jL 

4_j_j J !j Lljj^_j jj_j4_uj ûjûjjjJ ^_5> A__j ! J j 4_c A_J <j 1 _j L1i_j_j ^4_S Lj-uj_jj_i_j jûjlAj4__i 

I j lS ö j 4__i_j I j j J cS 4_j 4.S j l j jul 3_j 


^ A_j I J ( ^__j j JJ-3” M ) A_1 ? j iS 4_5> j j^ j 4__i_j I j j j J (j û j 4_j 1 j i — j 4_J û j I Aj 4_j_j_j 4_j ö j 1_û j j û j Lj j 6 J j 4_j 

^__j L^ 4_fLj j 4_£ 4_j_j j j_j_j ^ Loli La . ûj4_1ljjj^_j_j_j l_^4_j4_S_jj jj_o 4_JÎ) 4_j ^j_j I j_i l_j Ij 4_9 4_j l__i_j I j j j J û J 1_J j 

j j J 4__j jLS4_j_Jl£jJ Ij4_9 l£^JJ l 5 & J? j J ■ û j 4_j û j j J j£_o 4_S { ^_j_î L j_î} ^_iL û j L ^jlj4_i (jflj4L 1 j j_i 

j lS 4 lj l_j ö j 4_uj 4_^Jj_j4_j j I j_i_j ^ ] j LS ^_i_ujjj-uj j jjj i^ 1 1 4 i j4_^jLj lLûj 1_j j-lS jjja 4_ j (jj_i 

j_LjJûJ 4 _ûJlj .JjLSûJ jjL_iJ JjJjjj-uj ^JjLSLujLj j4_jj4_SjûJ Ûj4j jj ^_S4 _jLIj 4_j . LLjiLj ^jjLj 
(jLujLj ” j_j_jIjûJ ö j 4_j Jj ^ i q Uj 4_j IlJjjjJj 4-S 4_J A o n 4_£ 4jj>4_j Luj 1_j j 1 *j4j4_o 3pp3rGnt4jjj4_£jû 4 

j j_i L 4 _j_j Uj ö j 4 _uj 4_£Jj_j4Jj ^_j Aj 4_û_j 4_j_j Lj 1 4-S j 1 _j j ^_jLj-ujj1_j lLûj ^_j 1_S û jj j_luj j 4_Sûj_jJÎ) j I jj^. 

. Lj_ij_i_i_i ö ö I J ^_jj j_ilr M 4_] j_j Lj j 4_S 4 _j_j 4_jj_j j Luj 1_j V 4_j . 4_j 4 _jî) j 1 _j_j j j_j 


ö j ûj Ijl i^ jLujLj j4Ljj4_£jûJ 4_j J'_9 1 i ^_jjjJj4_j jj j j— i jud \ öj ö J 4_]4_3) j4_j 


^jlLLoL 


l Sl ijj ^_j j j_ilr M ? ^_j 4_JÎ) j Lû. ajuuj j 4_SLi_j j û j 4*iij 1jj^_j_i 4_£ 4_j_j j_L j L I j 4_9 j jj^. j û j 4_j ^.jlj 4_j 
4_j 4 L_jûj c j 1-S 6j 1 j L ljl 4_j_j j_L j L Ij 4_9 jjj ^-^4 _jûjLoj ^_ijj_i j_i LIjûJ) 4_S_jj 4.S 4_j4_jî) jj4_ujûjL^. 

jL4_oLS j4_JÎ) LjlLûJ jij 1 i ^_j j j J j 4_£ 1 0 ^ i lj .i j-a i i 4_j û j 4_j jLLo jj 4_û 4_j c L*i i i 10 500 

uL_jAj4_jö j4_j4_j ;ûj4_£_j 4_o4_Î j_j j c4_jûjLûj ^4__î j_j_uj_j 4_S_j_j j_i . Ûj4_jjjj. 4_j Lj4_j_jL ^jLujL 4_j 

4_î j û j 4_j 4 _Lj_l_i_uj L^Ljj^. ^ Lû L4_j 4_î (_L_i_jjjJj4_j j 4_JÖ jj jLfLjlj^ i L_j uj j_i LujL j_j I j_j_j jûj4_jjj_j 
jjj-uj-j j ö j 4 j i i cûjjJjLj 4_j iL ^4_j L jL4LL 10 Llj_i J j£> ûjlL ^a4_j j l ij-uj ö ö ûj^LLjL l \ \ i 

. LL_j L j 1 i Li 1^4—j öj 4L Jj 1 jjL ^jL. 
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4_J Jj jS_J û J J Lû 1_J I J jj_l I J_3 û û J iS A 1 I Lû_3 Lo A jud 3 Sj LA 4_S I û_3_3 l jud LJ J_3 J_3_3 J A_JJ 4_û 4_1 4_j 4_uj J_3 Aj 4_j^. 
4_û4_j . j4_Lj jI_S4_S4_]4_9 j ^_jjûj j4_uj4_1 j LS4L4L ^ *\ \ Jj 1_£ j4_jjj_uj û j ö j 4 j 3 .& j j_uu j 4 _uj ^S4 3 3*LjjjJ 
4_1 j jS û 4 UJJ'L^"” 3 3 3 15^JJ l£ ö -ijj JJ_û4_JÖ Jûj4_J j Ilj, g 3 JûjL Jûj4_J j_J 1 JûAjLö ^—îLSLIj 

^_J J jS-J LuJ 3 J Lj 1 J_3 4_J Lj 4_J_J 1_J ^_S 4_J_J J J_3_J 4_£ (Jj- 3 L-LjJ 4 4_û_3_3 4_û 4_J Li 3 3 1 4_J l a11 xjJ û J J 4_J 

. Ûjj 4_& 1 Aj l ajluj û J j 4_j 4_1 ûj û 4_j j 


j LS 4_jlj I j j j J JJJ 3 U L^ 4_j Lû_uj_3 j cj_jLî5 jLS4_£j1jS iLîLö ûjLo4_j^. j 1j 4_9 c LîLö ^4_j_j I jS ^_j 1 ) ') L L 
t ûj öj 1 j 1 3 jLujL 4-j j4_S4__i j4_jö jjjJj 4_£ 10 4_j jj_j 4_SûjLS o 1 ~\ i 4 _jj 4_j 1 aj_j1jJ 4_î c j_jLî) 

^j4 L’i 3 j jAj_ûj_j . 4_j4_jÎ) jûjLjjûJ j L û_j_j j LjL 1 j j j_j I Ajj j4_û_j_j 4_S 4_j4_jjj Jj4_a ^4_j jl iSjS4_j 1 _j_j4L 

L 3 l£L J L^ LuJ Lj 4_jj 4S J û J J J_0 4_JÖ J J l S 3 aJ 4.S Lj_J 4L ^S 4_J_3 j J_3_J ^_J J jSj-uJ J J J J_J LjJ_9 ^_J Lj Lj 1 J 

jûj 1^33 ( ^_jjj_ijrM ) j4S4_j ? LiLiLöû Aj ~\ 4_j 4_ûj_j j ji 4J 4__o4_j . jj_j_j_j ^_î jj Ij j_i_j J L. L 4_j4L lj4J 
^ 4_j ^_o l ~\ 3 4_jj 4__uj 4_j jj 4_S û J 4_û_j_j jjj^. c Lj 1 J û û 4__û_j_j 4_j 4Lj 4S j û 4 j Luj L j û j j ^ ^ 1 0 

? j_j jj^. jj ^_j L 4_j_ji_û j_û 4L j j J j 4_S j 4_j Lö ö j j 4_jö ? j 1 j-S-uj L j U 3 33 4^ n j_i j l_S L_ j L 4.S j 4L j j J j 4_S 
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6 


*** 


(j Lo 4_S 4_j j j Jj 4_S ^_j Jj I j_j_14_jî) 


(Choosing Our Universe) 


L_LjA_j IjLjÛjUuJ 4 _î c 1 _Uj_ 94_3 ^_J_uJ 1 J û J 1 -j 4 _J (Boshongo) JJ_JJ_uJJ_J ^_S_Î 4 _jL. (J 4 _j LuJ_9 4 _J (JÛJ_JjS 4 -J 

C_£j ^_uJJJ_J 1_J_ÛJ_J (. S 1JJJ . ÛJJ_jUÖ J 1_J_J J J_J (Bumbe) Lj_oj_j (_£ûjj 4_S (jl-ijjL. (JA_£ AJ J Lj j ^_lS_j j l_j 
.Ljj4_£jûJ ^_jjûj j J jS l_£_ujj ^_j 1.S û j Lj AJ l S ij_j jjjL. jAJ .ûjA_jLujj 1 J j jjJ j4_j 4_j cjj-j Uu1j_j 

4j l_S_jj_j j j 1_S ûj_lj_uj4_j ccJLjLo . û j 4 _j Luj j j_j Lj j l S ijj-j cjj_jLo ^ ui n j4_JÎ) L_j_o j_j 1 i Ji \ & ^V4_j 
.(J-J j4_SjûJ lL9jj_û I.A_LjLjjS 4_J J (J4 J-Id \ S J LuJ_0-J_J J leOpSTCl Jj4_J l_Söj (j Ij4_j4__l_j L_lS 

4_S J_S__3_û û û J 4__uJ (JÛjLjjÛJ 4_û 4_J (J û J-L uJ J 1_JÖ 1_£_J J_J_û 4_J ^—LujIjÛjLj 4_! uS_J^jSUû ^_J L^(M3y3nS) 1_J Lo 
4_1 CÛj4_jj_lSûJ L S iSjJ-J. J. . ÛJJj4_JÖ ^_JJJ_J Lj J û J J J Lo-uJ Lj (J4_S4_J j4_Sj_uJjjJ (_£ Aj û J I ^ JjL. JjJ 4_j 

C(jl_Sûj_iS c^_jjûj 4_j ij_j j_uj j 4 __lj l_j jjj4_S 4 JJ-f Ûj4_j (jj 1 _j_o4_c j4_j_jj_91_j IajLSLjLo j4_j Luj_94_j 

I Aj j Lj j_j 4 _j j_j j jS û J 4 _j j Lj 4 axi *9 j 1 j 4 _j 4 _Lj L_lS ^ V 4 -j . JjS Lj-uj j j J ^_j 1 j 4 _j 4 _Lj Lja 4 _j j j j j j LS 4 "i \ û j J 

. Ljl_£_3 Lj_uJ J J J (J 1_S 4 L 9 J J_û 


jJj_J (J J Lj 4_J 4-JJ-J CJjSûJ (J 1— J 4 AX3 9 l_j Lo-LJ JJJ jlj4_J ^^4_J c JjSujjj J JjA J JJ-j 4_j ^_jlj4_j 1 _JÛj4__uJ 
4-J J_J 4 (J J j-j lSa 3 1 JJ L_l. J J J ^ V 4-J 4 (J J jS ^_J_uJ J J J J I J 4_J J 1_J û J 1 û 4_î 4 û J û J jS_J_3 ^ û û J_J_lS_J J Lj^. J 

^_j 1 j_jj J 4_j 4 j_j l_g_l 4__& j 1_S 4_j L_Luj j 1 J j L * 1 j_j (jlj4_j ^V4 _j 4 Lj_jj4_j jl_j4_! jILj-j 1j4_j 1ajjLjj_j 

Lj L_& ^4_jÎ)j4_j ^_j_ 1 (j £ ûj4_j cLjLû I Aj l_jj 1_S 4_j_j j jS j_o 4_S j4_lo4_j ^__j j 1_S_j 1 j jS <_Sjjjj j l_j4_S4_jj Lg_Î4__û 

. jj_lJû J ^_j j L_ lj j j_o_j 4 __o jj_o 4 _j 4 _S j 4 _jlj 4 _j 


Ûj4_j . JjSûJ j j 1_S 4_S ûj4_j_jjjJ ^_S4_j4_j4__ojj_9 1 Aj_j Lj jjS 4 _J 4(j4_Sûj4_j_Lg_oj4_Jj 4 _j_ujS_jj (jljJ j4_j_jj_9l_j 
4 a n 1 jjj_o4_j 4 _J . JjS’Ljjj J ^„nni jJjûj ^_j_o Luj4__o-j4_a 4 _! j_jjAj ûjS_Î4_S 4_j ^J9 jj_o ^4_S4_j tjj_j 
4_£_Î4 _jL. j 1 j_lj 4 _J l_S 4_j_j Aj û j_lj 1 "uxi 3 3 l_j ^j/4_j jj4_SûJ (__LujjjJ ^_j_o Luj4__o-j4_S 4 _J (EthSnOl) (Jj-J Luj_lj 
jLjJ û J_J_J (jLjljijjL. LuJ ö AjJ^. 4 Ûj4_j 1 Jjj_J û J (j4_jl_j_uJ j4_J (J4_S 4 _J 4j4_j_Jj_9 1_J (J 4S ö J I jSj_uJ J J J ÛjLSLuJ 

. 4_j_jj 

j 4 _j (j û j 4 _j 1 Aji V û j j_j 4 _j 1 aJj 4 _jÎ 5 (jjj_o 4 _ _& ûjûj 4 __uj (j 4 _jlj 4 _j <-_Sûj 4 jjjJj 4 _S ^_jAjlj_ 9 l_j (j 4 _j Luj_ 94 _j 
^ g-jj^. j_j ? 4 _j 4 __û ^_jjj_j jjjJj 4 _S ^ _i j. j_j . j_L_Lj j 4 _S û J I Aj 1 j J 4 _j 1 j 4 _j_lj_S ^ 4 __J 4 a n j 4 _j lj Lj-ujj-j 
^_ o û Jj 4 _uj 4 _î û j Lj-uj j_j 4 _j j û j 4 _j 1 Ajj V J JJ j Lû-j 1 _S 4 _j_j Lj 1j_j ?ûjj_jLjö 4 _S 4 _j 4 _j û j_3-uj ^ 4 _j 4 _S 4 _jjj Jj 4 _S 
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4_1 4_S 4_j_j j 1_S_j I j jS (j_jj_jjjj 4-S ûjjJLj4_uj (j4_ûj4_S ^_3 _uj 1 3-3-Ö 4_j Aj4_jjS ^(Greek^c S \ IjS 

ULuJ. 3 3 ÛJJ_JjS_J 1_ÛJ ÛJ I Jjj-Uj_3_3 ^_3 l_S4_ûj4_J 4_1 (J û AjJ IjSS Uî JJ_3JÖ j4_3 J I Aj^_jj4_uJ 4_J . ÛJ I AjJJ I JjJ_uJ_LJ 
j j j "Lj ^ 4.S 4 _j û j 4_j 4 Lj_j j 4 _£_j j û 4 j 4_S 4_J L53- 3 (j, Sai i UJ . û j 4_j_3 û Aj j 1_S û j Lj_uj j_j ^_o V û j 4 j-j û J Lo I_j 4_o-j_j 
. j j j 4 j 4_S (j j j j_3_o (^-_j_j 3 4__o ‘^-S j 33 (^S 3 ^ j Lo Löjj-o ^_j j j_3 j Lj Lli \ j I jS L'uxijj j û j Lj j j j 

LöJJ-O j4_a 4_3 4_J IJ_3 4__J I J_JL^. jL^S4__J I J 1_J J jJ 4_lS 4_J J J_i_3 I J 4_J L9jj_û (Jj 4_AÛJ ^_3 1_S 4_j_3 J 4_S_uj_l_3 

.JJ_3ÛJ J—J Lj J J l S 4_3 IAJJJJj4_A j4_uj 4_3 (j4_S4_J_JJ I AJ V4-UJÛ 4 4_SjJ_34_3) 4 _jLjj_3 (JLuJ l_SÖ4 _J J_î_Î__3_0 


4_Ûj4_*9 . J j-Sj_uj j j J I Aj Aj I j_9 Lj (_5JJJ (Jj4_Ûj 4_l L_3 _j4_j (jlj4_j^. j ^ûaLj I A jjL t(jl_S4_jjS 4Û9ÛJ ^-_j_j 3 

(j|_jûj4_uj ^_îll Lj4_j i_j4_j 1656 Lj 1625 ^_ii_uj 4_î (IrGlsnd) aj4_îj_3Lj (jij4_Lij_3 (UsshGr)j4_ûjj_3 

(jj_j j_3_oj-î 1_S 4J jl-gjA j4_j i (jlj4_j .jj-jJj-S ^_j_j_lj_uj_i_ 3 ^jûjjj j l ^ S4-j (^jS^-ju Jjj 4_j ^_jjûj 
(^S-L-L-L-J I JJJ-J 4_û— 1—3 ■ ÖJJ AjS^ 3—3 UxlöJ (J_l_3 I J JA.JJ1 (J 4004 ^-JLuJ (J J 4_J jliSj-J (J 27 ^_3 Lj 4_J 4_î J 4 _uJ 
j4__o4_î (JLuJ JJ_3_Î_3_3 13.7 J_3 JJJ 4j4_S (jl_JÛj4_uJ ^ V4_J 4_jjjj Lj-uJJJ J ûjlu u9jj_o c 4_j4_û jLojIjLjul 

. û J 4_J_J j 4_a û J J 

4_î t-Sûj . û j 4_j_j j 4_S û J cjlSû 1920 ^_jVLuj j_j 4-j4-jö jLjûj4_uj jjjJj4^ 4_S (^-_j_j_uj_j I j j4_aJ4_j ^4S4__j 
4 ul 1 O 4_& J ÛjLIuJÛJ JJJJj4-A J J_3 I J jLjjÛjLj J LS l_j I J (j4-J JJJ I J4_j 1_S j4_î A jS_J Lû_uJ L_J I A-LuJ ^_uj4_3 
)J^ j_j j J_i_3 3 1— S 4 i i j i i j4_cl_j_3 j4_uj 4_Î jjk. j 4_j_uj I j l_j jj I j_3_uj 4_j 4_o4_j jj (j4_aJ4_j ^V4_j . ûjj_j4_& 

c(Wilson ) j_uj_î_ 3 j (jj_S j 4 _uj 4 _î ^ i^ n i 100 S. jijSxj .1 î 1 1 4 _î ^S_î 4 S j 4 _j ^jju ûjû(Edwin HubblG 
(j ö j 4 _j j jS_ 3 _uj 4 _j .LjjSûjjûj (California) i_ j-jjj 9 i îlS (j(PasadGna)Lj-jji_uji_j j 4 _uj ^_j 1 _S 4 û 4 _î 4 -jî> j ajS 

(j 4_o l 1 4_jj û 4 j4_j Lj_uj_j4_S (J_j4-jö .(j-jl_öû4 Ûj4_j LSûj_3_j_uj 4_3 4_Î4_oj-S 4_î (j 4, i iS l_j j j j j4_j ^ S i4_j4_Ûj 

. ûj4_jj4_Sû J jj j J j-j I j— i jLSûjjj J j ûj4_jj4_SûJ j j j J 4 _û_ 3_3 4_î (j1_Sûj_3_3-uj4-j 4_Î4_o jS jj_o4_jÎ) (j4_S_ij_3 


4_j4_ojS ^_i j j_3 4_î j_o jS (jûj-jj ^_i_j 3 t t-S 4_j Luj Lj (j A j 4_j A jSj SLj 4_j j4_j |j 1929 ^__ÎLuj 4_î 

j4a 4_3 ■ l 3-jjulS û 4 (JJjJj4_S I AJ_3 l_ul-l_3 ( J jS û 4 (J J iS Ûj 4_0_3_J 4_î I Aj 1_J_3 1_S 4_J_J J J J J (j <4__S 4 î (J 1 _SûJ_3_3-uj4-J 

^S4_JJJ Aj-J Ij J_3 4_Û_J_J j4-S4_J I A-3_lj_i-J I J 4_J . Lj_J_3JJ_3 jliSjJJ^-J I ALj_J_3 4J (jjjJj4-S Lj_J_3Û4 Lj_j_3 Lj-Ujlj 4_û4_J 
S-J. 1 IJ-uJ l I aSj J J. 1 JJJ (^-S_3_3_3 J-uJ 4_î ÛJJ J û J J Lo JJ-o4-JÎ) 4_S L S 1 1 1 J-uj4_J (J_j4_SûJ Öj4 j 1 1j4_S_3 jj j 4 jjj 
4_j ûj I j J j-j 6 j4 j i ij4-S_3 Lj-uj_j J_1_3 (JûjIaj4_j 4_j j4_ S4_j . i û j 4_jj_3_j j jj jj^. 4^j4_S jjj^. jû44_jû4Ij 4_J 

. û j I j j- 1 î (j ( l_S_3 Lj l_S_i_j) 4_S û j j 4_S û j 4 j i 9 4_j (j j l_j 4-S (j û j I 4 j j j j 4_j c (j_i 4_S û J l S ij j j_o 4-jö (j lj û j 4_uj 


4 i i i û j 4_j j l o'uj 4_j 4-_o 4 o i i 4_j j j-o-j j_3 . 4_j_i_i j_luj I Aj> û J 4_î ^_o Lj l \ lulS û J j j j J j 4-S j 4_j Lj Aj Lj j 4_j 
cLjj-j I Aj4_S4_Ûjj4_j^.4J ûjj4-S ^_S4_ijjj jlû 4_S (j4SûjjjLL jjlj-jJ ^-jAjLLjjj 4_j Lj-j-j I jj-j t_Sj_uj4_S 
(jjjJj4_S ^JLL Jj4 (jljjJ (jljj4_o 4_jûj4_j (jl_jl_o 4-j Ij4_9 ^_j l Jl S .Ljl_S_j lL-ujjjJ (j4_Sjj^.4J l S J o Lo 4_j^. 

4 û j ö j û 4 4 _j Lö û j 4 _j 1 _S û 1930 (^_j 1 _S û Aj 4_j jS 4_j j 4_uj 4_uj Lj j Lj 4 j 4 _S LjA-iLj.LjLSûJ A Lj j 


j 4_j V 4j 1 4_o 4_j 3_3 jSj Ljlj 4_j 4j j_j j LS 4_j_j j j_9 L l_lo û j 4J A jS_j j j j (j_j j-3-uj Lj 4j i S aS 4_j ^ Sf 4_j 

(jj jlij AJj . i 1 jS-J)4_S _ u jj— 3 ûj(Arthur Ed d i ng to n ) j jj i \ i AjJ j^-^jij 4 £_>^_j-oS ^jSLij ^Lja jjj^4_j 

4j (JJ_1_3 1_S ÛJ_L_3 _uj 4_J 4j4_û jS JJ_o4-JÖ J 4-J I J (jjJLj ^—jLuS lS û J (JJJAj4_S 3 1— ujS i JJ_3 I j ^_j j jj^. j_j 
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j4L9jj-uj ^_jj I jl^. 4_j j 1 ui S 4.J 4 _î4-jjj_q_j ^4_j . ûjj-jjS jLjûjLjj 4_S4_jjJl_j j4_uj ^_j 1_S4_J 1_L 
.ûj4_jj4_SûJ jj j J j!_S4_Sjjj ûj-j_luj4_j 4_Î4_ojji 4_1 jj I jjj^. jLSûjjjJ ûjj_luj4_j 4_Î4_o jfi ^_jj^.jj 


4j4_£ jjJ j I jjj ^_j j j j J i û j 4 i \ \ ) LjUjjJ 1 a£_j j_j_o j-j iS 4_î 4_S4_jj_Jl_j jûjjjûjjj j4_j4_j 4jjj_û_j j_j 
jL_lj1j_lj ^_j j j j J 1 .iSjj 1_S 4J j4_S4_j .ûj4_j_ljû4 Lj U j j J I J4_Sûj_j_oj-J iS 4_î jj 4_£ 4_j jJ Lj j 4_uj jûjjj-uj4_j 
4J g:. j _ lj 1 ^j I jjjL 4_j jlj4-j j lj 2 4_j jj_j_jû4 4-S4 _j_jjjjJ jj_ojjL£ i_$4_j jljJ jjJ_3 ^.jjj 1 
^-j-i ) 2 jliS 4_j 4_î j L_lj j j j J tsjb 1_LJL û j Lj û j 4_ uj 4_J j 4_S 4_j ^ V 4-j . û j 4_jj 4_£ û 4j j j J <_S 4 _j 4_î 1 Jl£_j j-l-o j_j Lj 
4J 1 a£_j jj_o jj 1_S 4_î gjjjj 2 ^^jLj j 4_j 4 _j1j 4_S tg.*v lj 4 4_j jj_j_jûJ 4_j4_j_jjjjJi jj_o jj Lj l_$4_j ^jIjJ jjj_j 

û j4_û_lj 4_î ^j4_j 1 j_lj_uj4_j 4_Î4_S j4_j . Jij Lj 4_aj 1 j (jj4_û jjjûj4_j ^jjLjjJÖ 4__o4_j . ö j 4_j j 4_j û J j j j J <_j4_j 

. û j 4_jj 4_j û J j j j J 4 _ojj 4_î jj Lj j ^_S 4 _jj 1 jjj^. 4_j j J-J j J J 4 


4_Î4_j L Sûj jl_j4_jjjl_o 4_j4_j ^jûjLj4J9 4J^ jjjj 4_j 4_S lj 4_j Lj I j j4_j 1j4_9 ^_jl_uiS j_j4_jj ûj4_Î 4_j_ljjj 
ûj4_Sjj ûjûjjJÊ ^_Î4_oj_S i£J-& 4_j 4_S jj ^_Sjj 4_j j4_JÖ jLj ^ljj4_j t l_jj4_j ^jûjj_luj4_j cjjaxi 4ûjjj-uj4-j 
j4_uj ^jûjjj-uj4_j 4_J4_o jS <_SjJjj j j û J 4_j <_S4_j4_jjl_j jjjjj j4-j4_j 4_jjj_oj jj . LjjjjSûJ û j 4_j 4-j j 1 jJjJÖ 

jûj4_j j j_û 4_j j^_Î4_j . £ j4_jjj lj ûjj4_j 4_S4_jjLj <_jj_ulSöJ 4-S4_jjJl_j <_Sjj1_S 4j__lu1_lSj 1 J4_S4-1 j_î Lj 
cûj4_jjjûJ ûjj4_j 4_S4_jjJLj <_Sjj 1_S 4 Ûj4_j4_jj 1jj_uj4_j ûj4_Sjj j Jj S j i S jjjJÖ 4_j j 1_Sûjjj_uj4-j 4_Î4_oj_S 
4_o4_j ^jjjjjj . 6 j 4 j 1 i £) ö J j Lj j_k. j 4_S 4_jj jj 4 _j j 4_Sj 4_j j Ûjl-j4l9 jjLj ^_j 1_Sûjjj_uj4_j 4_Î4_ojS j4_S4_jjLj 
j4_j4_j . jjjj jjS4_j j Ljj 1_S û j 1 _j 4_j 4 j Lqj 1_S û j I j-o Lj 4_S jj jjL-i i 4_S 4_j l jg S jjjIjjûJ <_Sjj1_S 4_ojj 4_j1jûj 4_Î 
JJ-o4-JÖ J J LoJ 1_S 4_JJ_9 1_J J J LûJ 1_S 4_j 1 JJ-J j4_OJJ JJjlj4-S 4<j_SJJ Lj_uj4_Jj4_uJ jLulS j_J L S 1J juJ jj_o4_û 
. jjLjjulj l_S4_jjj lj Lu. ûjj-J. 4-ojj j j_lLlSûJ jju4_j ^_S4_jûjjj 4_j u, ^.y ' 




# 

\ » 


\ 




jlj j4_S4_j Ljjjû J jj Lj j 4 _ûjj 4_î j 1 _Sûjj_luj4_j 4_Î4_ojS jljj4_o ■ cJ_9_9 ^LijJLj 

.4_jûjûjj4_j ^.SjjjJLj j4_uj4_j jjj_o4_jö (JJJ4j4_j jjjjj 1 J 


~ge lll 



4 _J <j LS A^)_l_i-uj 4 _i 4_Î4__ojS (JAj 4 _j (jj 4 _S 4 _i ^V4_j 4JJ-J (jlj 4 _jö (j_j 1 i j’i i i l_j j_j l \ \ A j S A A (jjjJj 4 _S 4 _S (_£ûj 4 _j 
^_j j j_i_i (j û j— i ui 4 _j (jj 4 _û ^_j 1 _S 4 _j_lj_j_j_j 1 j 6 j 1 _j j (j û j 4 _j j j_j j ^Lj (jILjlj *. S 3 1 Luj Jlj 4 _j^. A j 4 _* i j 4 _S û J j j j J c_S 4 _j 

. JJ_LJj4_Sjû J 1 Aj-j 1 _J-uJ— LJ Lj ^g-J l£ 4 ul 3 S j 1— & 4_1 

(Alexander friedmann) j 4_0 A_1 J-9 J û JÛ LujS_lJ4_J ^_J_uJJJJ ^g-S-LJ Lo-J Lo J 1_JJ_3_9 (jLjlj 1 j 1 922 ^_ÎLuJ 4 _J 
(JûjLuj jjj (j 4_j Lo_i jS j j J j4_uj4_Î 4 _S 1 aS 3 3JJ Jj 4 _S 4 _J LjIjûJjjj ^_jj^. t û j^ ûj4_j j4_uj 4_1 (j û j 4_j_lJ jS_lJ 
J 4_JÎ) 4_1 L& û J J 4_û t J 1 J jul 3J 4_J_J J (_S 4_J_3 J J_^. 1 AJ l£ 4_J_uJ 1 J 1_J J J_û 4_û 4_1 (J J J J J 4 _S ? L 3 3 .3 I J^ l *3 3 3 ^^31 Lû_J Lû 


^_jjlj4_j 4_j (j4_o 4 _jj_ 9 ^_o4_S4_j (_j4_j Lû_jjS (j_i_jljûJ 1 **3 *j.i 3 3 4_û_j_j . 4_j_uj l_S4_j Lj_j4_S_j (_5 j_j4__uj ûj4_S_j_ÎLL. 
4_1 4_û_J_J j4_S4_J ! 4. 3 3 3 cSA—LJJJJ^. I AJ 1_S 4_J_uJ 1 J 1_J J J_q 4_JÎ5 4_J 4_j 1 *3 \ 4 3 juJ J-L - 4 3 3 3 Lj-uJ 1 J 

4_î j l S 3 Lû ûjûj_j ^_S 4_j 4 _j_uj 1 j 1 _j 4_J t (j 3 3 j 3 3 jjlL 4_j4j 1 j 4 î (jj4_S_j ûjûj4_uj (J^j_j4_uj û j 4_S 4_j 4 _j_uj 1 j Lj 

. (J__lj_j__j_j (j l£ öj j \ 3* 3 jjL. Aj_jjS 4_q4_L1o4_L: (j4_SjjjJ 4_j4_j 1 j 4 1 ûj4_L1jj_j ^_S4_i4Lj_uj Ij 1_j 

4_J L S 3 3 1_S L 3 3 *3 3 J_J û J (J JdL 4_J_J J J-^- 1 4_j 1_S 4 **3 juJ 1 J 1_J J J_û 4_& 4_î J j J ^-S 4_J ö A 1 J 1_J (J J J 4 J 4_S ^ V 4^J 

Ûj4_j iS Aj_l_i_uj4_j 4_Î4_ojS (j 1 j_j_j (j j û j_ j_j 4_1 j_i j J J 4 Lj4_jl_j4_j ûjöjjjJ ljj4_o JJJJJJ SCale ^_S_ijAj_j_i 

jl_j4_î ûjûj4_uj4-J 4_S 4 j 1 j l S 3 3 ILLujj 1 A ^_j A ijSj_j 4__uj l_Sûj Ljl_S (j4_jjjj 4 __o4_j . (J_j4_S_j (Jj_j4_uj 

(j_j 1 j_j û A (j_J l S 3 j_î û j 4_S 4_j LLuj j I A 4_1 Ljjud 3 j_j_j (jûjl4_j4_j 4_j ûj_j_j j4_j4_j .(jj4_SûJ (_£j_i4_uj A j 4.S 4_j 4_S j j_ 9 
^V4_J ■ (J 3J 3 3 (J L_1_J 1 J_J_J ^_J L*uJ J_J J (J LSA **3 \ ÖJ J ^4_S (J V (J Lj (J__1_1_J_J (JJ_J J L_S 1_J 4_J (J 1_S ö J 1 A (J V 4_S 

4_î L^. j j A ^ S— 1 1 3 Lo (jjSLi 1 j 4_Î4_S 4 *3 4_j t_S_jj 1 j_j_uj 4_j (j4_S_j (J^)_j4_uj ûjûj4_uj 4_! jjj Aj_lj j4_S4_i 

(j— 3 — i 1 û A 4 _û__j_j Lj l_Sj 4 _j . t_S 4 _j_j j jj^. (jj j 4 _uj ^_S 4_j 4_j Luj 4_j Lj_i_i 6 A 4_S 4_j LLuj j 1 A * j_j_uj j_LJ 1 A j 1_S 4 **3 \ û j A 

. 4_S 4_j_j j j_^. 4_S 4_j 1 _j_uj j 1 J ûjûjûj_i_j ^4_î 

IAJj4_Î . ö J 4_J_J J j A_j (j-j 1 3 jud 3 3 1_J ^g—l l£ 4 jud 3 Sj Lfl J_J L S 3 J 1 S 3 juJ ^_J 1 J_J (J 4_o Aj J_9 t 4_J 4_j 1_Q_J jS ^4_i ^_j_j 4_j 

Iaj4_oJljj_ 9 (j 4-S 4_j 4 _j_j l_j 4 L_j J j_o 4_J . jjj Aj LoJ4_uj (j4_S4 i 3**3 aj Ij (J_j4»jî) (j4_jûj_j_uj j4_j ^ >*>i S 6 A (jjjJj4_S 

(j j 4 jul 3 S 1 j (j j_u& 1_j l 3 jbulS ö A (j 4_S û j Lj 4_j j (j LulS 4_j Ljl_Sû J Lj_uj û A û j 6 j 9 juj ^__î Lk. 4_J (j j j 4 j 4_S 

j4_uj4_j (jLojij (JJ-& 4 _j l 3 3 3 û a aI^-j 4_jj 4_uj j ûj4_ji_Sûj ^4_S Qravitational attraction j jj S l*i 3 S 

t (j 4_û (j 4_o A_j j_9 ^_j LS 4_j Lo_i jS lj 4_j j 4_& (j_j 1 ijud 3 3 1_j ^__i lS 4 Ljj 3 Sj l_Ê j_j j_j (j j 1 S 3 ajj j jj^. j j A ) . 1 A_j jlL. 
^_S_lS 4_j 4_î t ^ j juj 1 j_jjö 4_j l S 3 j j_i ^ V 4_j 4 jul 3 o 4_ö j_j 1 . 3 3 3 û A (j û j_j j A (j j j A j 4_S ^__i LulS I A_j l 3 S 3 S 4_j 4_î 
. ( Lj lS l_j j_j j_lSj 4 V 4_j j-Luj j û j 4_j A j 4.**j 3 3 A A_o 4_S (J J J A j 4_S ^_j LulS ^_i 1 jj 1 Aj Lj j_j 


^_j j 1 j-uj l_j 4 _j 4 _i (_j 4 _S 1 _j A_j 1 _j . Aj^ ^__j 1 j A ^_^.jS . 4 __o 4 _iî)j 4 _j ^ 4 _i (jljA ^ 4 _S ^ S _i î Luj A_j 4 _j^. (j 4 _oA_jj _9 
^_S 4 _j 4 _uj 4_j j 1 _ij_j _9 ^_S_j j 4 _uj_j _9 jj_j 1 a1 927 ^_ÎLuj 4 _î ^V^Lj . LjLö (J_j 4 _jö (_j 4 _Söj 4 _j_jjj A 1L3 Aj4_jLo 
j 4 _S 4 _i . a j^ j 1 3 * 3 jui îj (j û 'j-jL jujj La ^_S 4 _j i_j a_j i_j (Lemaître) j__i_j Lo 4 _j ^jjj^. ^jLj 4 _j Lojj ^_lS_j_îj_ujLS 
j 'jllSj j A 3 4_J jjjAj4_S t û j 4 *3 j 3 j 4 -S-J A j 1 j A j_j j Aj 4 _j_jjS_Î 4 _JÖ j j A j_j 1 j j_j jjjAj4_S (jjjj_j_o 


L5TH7 
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Big ) 4S A j j 4S û j 4 _!l_lS 4_j i .1 û J 1_3 UL_a 3 j A a n " jAj I j_9 1_j (j j 1 4 j j j 4_j jj 4_S û J Lj (j_3_i_i_j û J jIiSj j j j 

.(Bang 


ilj 4 j tjjj 4 _j c > 1 1 — j m i i j A jS 4 _L_i j 4 _J jLjj 4 _j^. jL^Sjjj 


^_ÎLuJ 4_J L S 3 Lj lS^- 3 (j4 _L jj 1 J_ 

ûj (Fred Hoyle) Jjj^ AUji ^.jj-loS astrophysicist^jLj_i ^LS^u^ j4_,V4J ûjû1949 

(^S_j_9lujAj l_ Sûj ^_uj4_j ûj Ij4_j_ujû A j4__j caajluSûA 4__Llj_o4__& jj JJJ4j4_S jjj 1 j (JjûjL j 4_S jjLjj4_j 4_j Lî) 
jj 1965 ^_J Luj Lj jjL j 4_j_uj 1 j i_j_j_j_j j û j 4_j A jS_j _9 l_j j-j-o 4S 4 _ j ■ 1 3 3 & û 4 j 1-S 4_j JJ-û Lj 4_jJ 1_S 

4_! jjS_jLo ^-î j _3 4_Lj 4_J jljV (^S_jj 1 j4_!ljj_uj Ia4_J1_uj j 4 J .jjj4_J ^_jjjj j4S 1 — j Aj 1— j 4_J j Aj S_i j j LA ”i uij 
4 J 1 L!) jl_o4_JÖ t (CMBR) j Lj 4_j_lj j j J j 4^S j jS_j Lo 4_ljJ j_j 4_Lj 4_S_u!l_lj (JALjIjSSL j ^4_j ,ûj 4 _j 1 jjjJ 1 a 1 j 4_9 
û JJ- 3 ■ û J û J-J-O 4_S ^S 4-3 l_j 1 J_3 4_J ^ V 4_J Jj 3 3 û A t_J_j_J j j A (Microwaves)iuLS4jjJj^4_ûjj£_ji_o 4L ji 4_î 4S 
4_J a!i4_ja - ( j_j_3_j_3 jj j_j ^ S _i 1 l_j 4_S j4_uj4_J j Lj4-S4_jj_3ji4_j4_j j1_!i I J 4 _ j jLjjjL (j (OMBR) j_j1j_jûA 

. JJ 1 iû J jj_uj j j A ûj4_jjjö j4_j j_j_3_j_j û 4 4_S4_jjl_uj j4__uj 4_J j4-jl_j_j_j_uj öjj4_j j4_î ^4_S (^_S_j_j4_uj 

l_S_ljLS ûj (Bell laboratory) j_lj ^ 4, S 3 q i_j cstiij jja j4_jV 4J jjj4_S_jj ^_S_jj1j_j_uj 4_j 4 _S 4 S Li 3 3 
4 _J . ûj 4 _j ijjj 4 ^jj^uV j L j 4 _S j jS_j Lo 4 _îj_ 34 __jj antenna ^ lj 3 ) L 3 4_î 4_j_jj4_A. j4_î ^ S 3 j Lo i_j i_j_uj_jj_3Ljûa 

j4_uJ (_£j_JjS 4_j LLjJÖ 4_J ^jIjÛJJJ 4_S_J_3 l_J_uJ ^4—J 4 _j4_!3 1j4_Î cûjûJjSûA J Lj J_LJ Ij jlj4_J ÛjLjÛj4__uJ 
1 Aj jjL J4-A4J juIj S 1 j-pUj 4 _uj ^_S4_j ûj L^. j4_uj j L j4-S4 J’i j S jjj4_SjûA ^V4-j . !i_j )4_J) ûj4_j L j 4_S4_J l_jjj_j 

4_S û J 4_J_J Lj û J 4__uJ (JJJA J ^j4S -JJ.J Ci - *L_Î 4 _S_J_S_u!lJ_3 4JJ_3 ( CMBR) JjJÛj4_J . ûjj_3jSJ4_jö 

jj-J 1JJ-3 ÛJ û Jj LuJ clAjjj4j4_A 3 LuS (J4_S 4-J . ÛJJLAJÛA 4ÛJJ-j4_JÎ) i__S_jLj L S 3 3 (J Ij A jjjjS ^_S4_3 ÛjLo 
. J_3_3_3_3_3Û4 l 'uu 3 3 4 O 3 3 ^ û J Lû-uJ l_3 j4_J ÛJJ-3 4_S 4_S-ulj_J j4_j4 S 3 j4_J 1_J û J J J jS J A 1-J J 

3 4_j I j ^_lj4__uj ^_oj4_S j 4_Î_3 270 Lj j l_j 4.S 4_j A j I A jjL ii 3 3 1j_j û A 4 _j_j j jS_j Lo 4_Jj_34_jj ^4_j I A l_j_uj_j_3 4_î 
. 4 3 3 3 Aj4_oAj_uJ JJ_3_J_Û 1 __uj4__û_ 34_S 1 Ai I JJ-3 J_3 jj 4-j l_j 4_j 4 jj 1_S_3 ^j4_S J_3 û J l_£Ö û J Jji-uJ JJj4__uJ 4_J 4_Î_J 

JJ I J_u1jS J 4_j J J_û_J J C S 1 1—3 L S 3 3 (JJaSLLuJ_ 3 4_S J 3J 3 1_S4_j l jîl 3 3 4_J C S 3 Aj4_JÎ) J lS 4__uJ l_j û J_3_3_uJ 4—3 l_JÎ)ÖJj4_JÎ) 
I aS4_Jj_L J_3_0 4_S 4—3 (_£ I A J 4__û 4_î 4_j J J-O—3 J_3 . û J 4-j ö J_3 J j J tj 4_S û J ^—3 1_J ö J 4_uJ 3 J J J J 4S (J J J J J ^ J 4_S J j J 
. typical^^jjj^j ^4-36 jLl_uj4_j ^ Aj û J Lj 4_J jj_3_3 J J_3 J_3_û J 4_S J j J (J J J 4 J 4_S jj_3_3 û A 


(J 4 S 4 J ■ jj 3 3 4 jS (Jjl_S Sjj Lj (JJ I JJ_9S_3_3 (J û J JjS <-Sûj j_L_3_3ÛJ JJJ Jj4S (Jjlj4_L I J 4__û û A J 4__uJ j4_î 
LJ_3 ö ö (J LS 4— 3_jS J J Li 4 S 3 îj lS j*3.u.l 3 J_J_J (J ö J I Aj 4_J 4—3 (J û J 4_j J J_3 J J LuJ J (J J J J J 4S (J J_3 1— 3 J ^—3 LulS 

4S4 3 3 3 J j_3-j ^V4— 3 t 0j4 *3 **3 j 3JJ-3 (jl I J_JJÎ) Ûj4— 3Ûj4— 3 


jjSû A ^ 3 *3J jVl J- 


^_S_1_3 J J A J 4_S j* 3 3 3 û A 4S 

(J 23 Lj4-juJ 4_J (j4_S_jjj Lî)ûjj4_& t jjLA j J Aj Lî) 4J ÛJJJ (^ — 1 **3 1 J— 3 c54_3jjj 4_S J*3 S 3 1 O V 3 4—3 (^g— i4_j 1 g Sj_3 

4_J 4-j 1 jj 3 3 L S 3 Aj4_JÎ) (J4_S4_J j ^ J 3 L 




J_3 (^g— 3 S4 O \ J-J JJ_û4_JÎ)) jj__3_3 J J_3 4_JÎ) (jl_3_3JJ_3 lithiUITl^ 

J ^ J_3_î_3JÎ) (_£JJ (J 4 S 4 J J-ujL 3 4—3 (J S 4_i A jS_J LuJ_JJA . (4-JJJ-J L 3 juJ J J A I Aj S û J_3_3_uJ 4— 3 jLi4_! 1 A_3_3 1 J A4_î 

. û J 4_j_J jS û û S 4—3 (J__l_3_3_3_3 û û 4 O 3 3 4S ^ J_3_uJ_l_î J (J-Jl J JJ Aj Lî) 
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j_j 4 _^.j 4 _ 3 ) c ^__j Lj û j ^__j j j 4 _S j_i c l_£_j Lj l S \ 3 j_i (j 4 _^_] 4 _j (CMBR) j 4 _S 4 j ^ j_j_Ljjî) iSJJ (_ 5“ 3 ^ - 3 ^ 

4 _j LS j_j 4 _j 4 _jl_aj_o (_$A S \ 4 _£ 4 _j 4 ^ 9 j j_uj l S 3 Lj l S 3 3 4 _J j 1 jLu îS (_£ 4 Lijj_û_j c û j 4 _j 4 _S_j j-J -3 ij j_jIj_jûJ l_£_J 4 _jL 

^j4_S4_j_j_jjj_lj (SJJ^ ^lSU ^_jjIj4_j4_j 1 3 l S 3 3 j_j_lj_L3 j4_S4_j 4_j4_]4_jÎ) ^LÎL-j c4_S4_j_j U ûj4^-j 

4_S_J JJ^. . l!1i__ 3_3 J J^ JJ 4_S_jl_3_3 J J J J J 4_S J û J 1_2LJ 4_uJ 4_] ^ 3 xj.) I J ^_S 4_J 4_j J J_o_J J ö J 4_J L_S û J 4_1_J l IjJ. 3 3 1_J 

ja-L 4 -S lllSûj iju£ 4 _j jSJJU^ (General Relativity) 0 j j J^ ^ojjj ^jh-* 


^ 4 _J Ljj_ 3_9 ^JlUUIj ■ j-J — 3 Lj j S J 3 jl_ 3 JJ_o 4 -JÖ j 4 -& JJJ Jj 4 _S J 4 _S 4 _J _3 û j Lo 4 -J^. J j 4 -£ 4 _J_JJJ^. J j 4 _S 4 _J_ 3 _Oj 4 _S 

4 _jûj 4 _j jLjLo 4 _o 4 _j ^_j Lj j_j _9 ^_S_ 3 _uj 4 _S j_j . (SinQularity) ^_jSu j_j_jJûj a 3 3 3 Loja Lo 4 -ji.jj 

jûj4j ^-iijjûjij^. lLjjSli 4_jj_i iLj_j_jû 4 (Break down) J LûJ I J ^_uJ J J_3 J_3 1 3 L’l 3 3 l_3 J 4_S 4_J_3 J j_3_J 


j— L 3-3 U J~i J33 ^J L.S ^J U j ^ U l- 0 - 3 l-S û j 4 _j 4 jj_j _9 Lj j ^_L 1 ujS ^_j û j_j j ^_i 1 _S 4 _j_iS j Lö 4 _J 4 _o_j_j Aj 4 _^. . j 4 _û 
L__LuJ I J Ûj 4 _J ^V^Lj iJ_JjSûJjûJ l_S_] 4 _S JJjJj 4 _S j— 3 J J -1 3 4 _S ^_S_ 3 _J 4 _o 4 -j j 4 _& JÛjLjjÛJ JjJ_ 3 J_jLjj 

j 4 _cl_j_j ^_ujLj j 4 _uj 4 _j_j_j_j 4 4 _û_j_j . û j 4 _j_j j j S 3 jjjJj 4 _S j!_jûj 4 _uj j_j 4 _j I j I j LL 3 S 4 _jjj_o_j ^^Lj jj_o 4 _û 4 3 \ 3 
4 _î . j_j 4 _S û 4 jjj Lj j j j J j 4 -S j û j Lj^. j 4 _uj j û j Lj j û 4 Lj j jj ^_j luj l_S_j J_j 4 _û 4 _o_j_j j_j I j J c j j j J j 4 -S ^ jS û j 4 _uj 
û j_ 3 _j j 4 _S 4 _j c j L_o j LjJ 4 _jö j-î-] ö 4 4 _o 4 _j Lj j_j _9 ^_j Lj Lj I j . j_j 4 _S_j 4 _S 4 _j LulS j J ^_uj l — 3 L S 3 a! ‘Ljö 1 — 3 1 4 -Ll lj 
^_j 4 _uj 4 _] 200,000,000 j 4 _Sûjlj 4 ^_j Luj j LjJ 4 _jö jûj_j j Ij 4 _i_jIjJ j 4 J 4 -S j_j_j_jLjj jjj Lo 'j 4 _J 
Jjj 4 _o 4 j U 3 U UJJ'U^U ^_j L-o j UJ 4 _ 3 ) ^V^Lj j 4 _SûAj_j j Lujj LjJ 4 -JÖ jLjLo 4 _] ^-J-ujU 4 _j c 4 _j Ij 4 _j_j_j 
j __ 3 4 _j U JU *^U ^LS L 5 - 3 1 *^S 4 û j I j j_j _3 ö j 4 i’i 3 3 U j j *Lj J - 3 *Ll Ll 4 Lj j 1 _S 4 _j 4 jS_j Luj i^. ^__ lj 4 _j . û j_j ij j 4 _S 

4 UIj . 4 _j I j 4 _Sj_^. ^ 4 _ 3 ^J 1,000,000,000,000,000,000,000,000,000,000 

<lS j^jlL ^^-S-jjijj i4_jûj4j jLjLo 4_o4j .00000000000000000000000000000000001 

jU^. jj_ 3 _L_ 3 _û L_S 4 __J ^_lll_lU 4 _J c. 3 3 3 3 L_S_ 3 J I J_ 3 _uJ 4 _J Ûj 4 3 3 3 3 Ûjj 4 -S J _3 4 j ö J_J 4 _ 0 _J_J_J LuJ 1 j 4 -Sûj-J_J 

jjjj_j_uj 4 _S ^_jûj_ 3 j ^__jjj_j_j 4 _j Lj 3 3 jJ t c. 3 J Ûj 4 j 4 _o 4 _j . j L uIjS 1 _S j 4 _Î 4 _û jS ^__j 11 _jU 4 j j_jûjj 4 _S 
jj I uj-L t^-iSljjju jIujjL 4 J LjjjljjU l S jj 4 J < lS _1 jj^. t LjjLjj'L-j û aU ^-jSUjjj ^-jlu-jl. 

. Lj_JU_j_Jjfc U U 1 -S <L_J j 4-9 3 LulS J _3 ^__J Iu_JlJ^_ ^_3 J J-J J I ^UJ 3 XX) ^ V 4 __J 


jûjûjûJ 4 jjj_^.ûJ t^ 4 _l UljSj L^.j 4 _j 4 j j 4 U ^j_j 4 _j jLujjUJ 4 _û ^_S 4 _j 4 j^S ^J U j jj (_£j 4 _S 4 U ^jUajU 
L_S_jAj 4 -JÖ 4 .S i IuSlx )4 S L'l 3_3 ul 980 ^JLuJ 4 J U l o 4 -S 4 -J C^—LiudS ^_JÛJ_ 1 J ^Lj I J i U _3 l 3 j 3 3 U 4 _S 4 _J_J J J_J_J 

(_£jj_ 3 _J U-J (jUjlj 4 j ^J-S 4 _J_ 3 JJJ _3 4 _û_ 3 _J û J 4_1 J 4 _J 4 j . luSûJ j-J ^_iLuJ_JLL^. ^ 4 _J_J IjS ^_Jjj_J_J ^ | 4 _jV 

u 4 _uj 4 J ^jiS u iuj J b 4 _jj_j 4 -_i_jj IaUujûjj^ <u ( Quantum Theory Of Gravity) jj uSJUS ^aluIjS 

4_S4_j_juj-J ^j_j4_j ^jf'L-j .ûjIajjju j j-^. 4_j Ujj U.J4-JÎ) ^4j j_j_jj 1 3 1 U l j Ji 1 £) Uj_j_9 ^jUUIj j LjjuSûJ 
c 4 _j_j_j j j -*v S 4_j I a! 1_S 4_j_uj u U jj_o4_JÖ 4J ^j Ij4_j 4_j LjUûJjju Ûj4-S4_j Lujj Uj4-jîi ^jjjî) 4_j ^j4_jl_llS j4U 

, 4 _j 4 _SûjU 4 -S_j U l S \ 3 3 LSa 3 3 3 \ \ jjd ij ^ 4 j Ij 4 -j^_j_j (Jjj 4 _o 4 _j 


-3 1 -S ûj I j 1 — 4 lluj I j U 4 J (CMBR) ^g-j. oj 4 _S L-Ju 4 J l_S j j^ 3 ^_S_j_j I j jS A 1 1 S 3 ) U ^ 4 _j 


i__i_uj ju 4 

4 j j UUi 30 4 _S 4 _j j_j <jlj 4 _j . 
U ' 


Aj 1 _S ö 1960 ^_i V Luj 4 j 4 _S 4 _S u bj *L_Î jjS j j^ 3 (j 1 _S 4 _j I j jS . Lj 1 _S û J 
j 4 _j V 4 j \Jb ö j j 4 _& . û j 4 _j I j j j J û j (NASA)L-jlj UCOBE) uij l/ ^L j 1992 
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^ L^-J 4_iJ 4-J . (J ljJ_3_J tljJ-JjLiî) lj 2001 ^__1 LuJ AJ (WMAP) (_£j1_j4_J J_1 I J J 4-S J_3 ^_S_3_J_J V 4_J 4_uJ 

4_j 1 j jS Aj4_j^j4__& 4 _jûj4_j jujSlj^. 3 j4_uj . û j 1 4_j jj j ^-j-Juuj 1 j 4_j j Lujj 1_j_Î4_jÎ) j_j l \ '\ 1 J3 4__û_j_j l J 3 3 
4_1 4 \ l! 3j_j j Luj j LU 4.JÎ) ^SjjLSjjî) ^^4 _j c j Luj j Lj_! 4_jö j_j 4_j4_jJ4_j (OMBR) (j4S4_Sjjj^_i 

. 4_j 1 J (CMBR) ^_j_ûj 4S (j4_î_j j j j. S 4 _j jjj_jj4_j i_S_j_ijS ^_Li£_û4i, 

4_î l_j L Lj j_j_ujûjIj ( j 4_S û j 4 _j j j j û J 4_1 j4_Lj j_j_oj 4S k S 3 i4_j ^_Sjj_^-j ^_S_j_uj4_j j-J-î ûj_j_j j4_S4_j i 

4_j LjLSûJ ClujûJ (jj 4_S û j 4_j j j j û J I Jûj4_j j4_j4_J tLjlSûJ û j 4_j j jj j j Luj 4_j L1i_ujûJ 4_Sûj 1j£-oj4_S 

LIijjSûJ 4__o4_j ç5 û j j Loj Lfl . Lj_j 3 û û L_S4_j_jjjj^. 4_S4_j4_j ^_SS_1 j j_Lj jj_o4__& ^_j_ûj 4_S (j4__Lj Lj jjj_uij4-S 

Ljl£ 4 _uj_j_uj j j_j ^4j ^V4_j . j j j. S 4_j 4_j t.1333 4_£ 4 i \ o j 4_Ş (j4__î_j ^l ^ i 4 _jj 4_uj jjjJj4_S cjjj jIjjûjLj^. 

^4_J J_J J J J 4 J 4_S (JJJJ_J_0 4_J L LuJ-J ij— 3— 3 (Jûjl4_j4__J 4_J LjLS Lj 3 3 I J4 j 3 3JJ J LuJJ LjJ4_jî) j 4_S4_3 Ljl_JÛJ 
I JlLuj û 4j4_j 4_î Lj i 3 ^jj-j-jS l_j j j j ^g-j Ij-j. 4 _j oj4_S ^jj4_jj_uj I jS j4_j4_j Lj4_jl_j4_j . 4 i \ i 4_jjj jj_g 3 V Lj 
L j 1_S û J 4_o 4_j j 4_uj û j Lj^. ^_jS l_j j j j ^_j 1 jj 'n 4_J j_3 Ij-jl Lj 4_j l_j 4_j lj_i J J J 3 LulS 4 _j l S i o û J j 4 _uj . 4 \ \ i 

jj_3_j j4_j L ujj V4-JÖ j4_j l_j LjLSû J j4_j4_j_ujûJ ^-jLjjLa j_j Ljl_S Lj_uj_3 jj_3 Jûjl4j4_j 4_j 4_o4_j 4_Sj jj^. 

■ *» 3 3 3 3 Lj-ujjj J j_i_i Ije ^ 4 4__o_J_J ^_j j j J j 4_S 


4_S Lj_3 jS û JLJ_3 ^-J-uJ 4_iî) |j ^4_S (_£V .LjLSûJ I A.S 3 1—3 L S 3 3 4_J (BSPIQ) Ûj4_j_j_94_j j4_!9jj_uj jLujjULL* 

L5T 3 û J-J J 3 J J-3-1 (j, Ş 3 Lj L S 3 3 J 4_S û J 1—3 4_J_J J J_J_J 4_S J û J 4_î û J_3 1_J J J j J ^-S_J_J LulS (J J û Aj l j’l 1J 4_S 4_j l jud S 

J LuJ J V 4_-& ^_J 1_S 4 3 3 3JJ-3-J ^__î_3 4 J_0 (J 4 L') 3 S . Lj 1-S û 4 ^-J-Ld-l-uJ.J.J I J_j LuJ J LjJ 4_JÖ (_£ 4 3 3 3 1_S I J J 4_û J 4_J ^—ljuudS 

4_S_j j (__S_j Aj 4 _jö 4_j û j j_j j Lj^. l_j j j j J j 4_S 4_S 4 _j_j Lj û j 4 _uj 4_jL j J c 4 _j û j 4 _j I Aj J jSj_i j 1_S 4_î 4 o 3 3 j_j 

4 j'i 3 S l S 3 î 4_o jS j Lujj LjJ 4_jö 4_S 4_j jS 4_j_j j j-j-j ^-Lj 4 j_o 4_j jj . j_3_i 3 4_j 1 0*30 ^ j j j j 4.S Lj_j jS_j û J Lo Lj 

^__J Lj û J 4 __uJ ^ S-1 j J 4_J ^_J_uJ_J JJJ JjJ û J 4_J “ Lj 1-S û J (__3_uJ J J J J_3 (_gA Al£ 1 Aj 1 £ 'i La 4_a t(J ^V4 _j LLLjûjV 

^g-j 4 j Sj j ^gjjLS^ 3 3 3jj_ij4j 4_S 4 S V’i4_j 1 _j j_j4_SûJ Lj 4_o_j_j >-Sûj Ljl_S ^_j j j_3 j_9j_j . 4_j4_jÎ) Lj4_j_j1_j jjj 

. û J IjS 3 î ^__3-uJ J_3 J L^. I Aj J J J J 4-S 

J-J l 3 j’l 3 3 1—3 j4-S 4 3 3 3JJ-3-J j4_S4_J J_j4_S_3 JJJ Jj4_S (JûjL^j4_uJ J jAjlj_94_J j4_!9jj_uJ ^_ujl_J J_3_3 I J_J 1_J 4 O 3 3 

jjjJLj jjj ^-S 4 _ju j j_j_j 4 _j j j_L j4_ S4 S 3 ûjULj ^__ij_ujS ^_jûj_jj . j__i_j_Lg_j jl_S4_j ^ j**m.iS ^_jûj_jj 4_j I j 
^_jjj_ij j4_S4_j Lj4_j l_j4_j 4 j 3 juj. 3 j-j — 3 jjjjJLj jjj ^-S 4_j_j j j_Lj jj_J_j jj4__& l S Vi L_>j 4S 4_i4_j|j4_! . Lj I Aj jj 
(JJ jliS I jj-uJ ^g-SjJ Jk 3 (jj û J-J-l 4_J ^ J**m<lS ^_J û j_3 J 4_S_J JJ^. 4 L**3 3 3 4_j j Lû J I û ^_uJ J jj JJ_l_lj_udS ^-J û j_3 J 

. Lj_J J_j_3JÖ Lj J 1_S 4_J 4_J I .1 3 3 0 4_J_J I jS ^__3 J j_3_J ^_J I J û J_J LûJ 4-9 J_J j 4_J 4_S I J û û û Lo 


4_J û J 4 *3 3 î J S t 3 î jj ^4_j_j|jS ^_Jjj_3_3 4^_Jj|jjS 3 juJ 4_J 4—0 j_J jLo_JjS IAûÛjIjJ^. ^_uj4_j 4_î 4 O 3 3 
L 3 j) J J_uJ J^Lgjj-uJ j_J 4 3 3 3J j-3— 3 ^4-J jSj4_3 L!_3_3 J_j_JJÎ) l_j J lS 4_J I Ajjj Jj4_S ^_jl_Sûjj4S ÛJÛJ_3_3 (JJjjS I J_JuuJ 

4_j j4_SûJ û j 4_j_j j 4_S_3 ûj I j J j-j I Aj 1_S 4_î ûj_i_i j4_S4_j ^V4_j .Lj_iJ jl_S4_j I A_3_j_j jS_uj j jS_j Lo £_£jûj_i_j 4_î 
— JJ_3_Î_3_J (_S4_J lSûJ C L 5 J-3-J-Î-J 4 J 9 û J L S 3 LL-J j4_SûjLj 4_!9 JûjlAj4_J 4_J 4 _Sj J j 3 jjj jjj lS_J_3_J JuuJ 

^ 4_j_J I jS ^_J J j_3_3 L** 3 3 3 û û I J 4_J û J_3_uJ_0 4_J ^_S_3J^. J J 4_J i J J J Lû J 4_J 4_j_J J L_S_3 J_J 4 O 3*3 3 LuJ ^_J J_3_î_3 jjr J J_l_Lj J_J 
^V4_J 4 3 3 3 J Lo-J J3 J S L’l 3 S ^_o4_j_j|jS (JJ Ij4_j ^_S 4_J_3 J j_3_J 4 O 3 3 1 3 j’i 3 Aj 4-J^. J 4-JÎ) . Lj_J J_d_l_g_3 J 1_S4_J 

. Ûjj-J ^_i_o4_j_j IjS ^S-jj I 4jjj UJJ 4j4S ûj Uj4__uj U-i- 3 1 J û 4 
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l£ û 3 J *** *Lj ^4_S (_£ V — ^ ilLulS (j4Ji4J ^ALijljfi ^_jjj_lj LljAJ 4 Lj-j ^ l j A_ j c^ûj 

AJ J û J I J J J-J 6jA \ 3 IjAjJ J_3 Lj J jj4_j Lû_3 jA-S4_J 3 t J-3-uJ 1_J_3 I J ^J ^_J LuJJ UJ4_Û ^_Jjj_J_J 1_J ” ^_3_1 

^ A_J_J I jJ^ JJ J_3_3 J l'lul^ ^_J û j-j J (_£ û J Lj J ÛJ (5 A_J l LuJ J A_J J J_û A_JÖ Lj_ 1_3 û J J_3 A S. 3 3 3 (J J J -û J A_S (J 1_J û J A__uJ 
^ 3 UJ 3 A S 3 3 A_J (J LûJLuJ_3 J_3__î A ^ 1) i4__û4_J ^_3 J j£ J 1_£ (JJ Ij-JL juJ 4_J J_3_uJ_3 4_A_LJ JJ . J_j4_^_3 J l_jj4_£_3_3 J_l_3 1 J_3 ö J 
Lj lS ^_J I J Jjj J jJ 4_J J_3_J LuJ 1_3 I J A_9 ^_3 J JjJ J jJ . û J 4 1 1 ^ 1—3 û J Lj 1_S J 1 J 4_9 C J J j£_ul_J_^ 4_S 4_J 4—1 IaaLi 3 J— 3 J 4_J 
JJ A_J J J J . J J 1 3 1 3 3 ^ * 3 4_J ^ ^ 3J-3-Û (_^ û J û J 4_^_J J J J J J 4^ J J 4_J J J J 4_J J_i_3 . J l J. Li 3J 4_J_J J_j_Lg_J j jS û J 

JL û J 4_S û J 4_J J J J j4«uJ 4_] t__^_3_3J_3 J L 3 3 3 j4_u4_J ■ 4 *3 \ 4-J ^S4_J Ij4_9 1 4_J_J 1 JJ J J J J J 4_J ^4_S (jV 4_Sûj_J_û 
Lj_Jj5Ll (Jjj-l 4_£ûJ-3-û (JJ<LjJJJ j4_a4_J ^V4-J . L-IljJ JJ^. û J Lj-uJ Ij ^ S- 3 3 4-jL. j4_uj4J Lj 1 J \ 3 (Jjl J ^__3_J_JÛJ_LJ 
4_j 4_S4_jjj LjlS j4_j c Ljlj j 4_£_j_1j (j( LjJ j^) Lj_j j jj i ö J 1 J4^4_jjj_oj 4J ‘-Sûj ^Lij jJj u^jAj4_& jLj 


L_jJ J-JL ö J 


JJ^. J J I J J_Îl 



(^juj ^_^4_j1j4_9 4_J 4_£_j jjl L 3 3 3 6 J (JjjJ jj-^- LjJ-lj jj_u 4.S (j_j4. S a a i 4_jl_ujl_j jjj I J4_j4_jjj_û_j ^4_1 

4 û 3 3 4_£ 4_j J JjJ J jJ ^ L_3_j_ 3_3' JJ (Jû j4_J (JjJÖ 4_J . (J 3 3J 3 3 3 (J_LJ 1 J_3 û J 4 û 3 3 4_£ Lj_J_J û J (JjjJ 1 Jl_LJ Ij J J J 

4_1 Ljl_S ^JjjjjJjjJ (jj Lj.j4j 4_j LLu-A 4_jj_i cjLojiL c 5 ^_S û LjLS” Ij 4_9 (jûjûjûJ 4_j 3 j 3 j-j-j j 1 jj Lj 
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ûjûjûû 4 ’i i I j_luj 4_j ûjjj j4_j4_j Lj^Lj Lj4Jj jjjjSûAjj Jj_ujA_jö 4_5Î 4>j Lj jlö ^^4 -j . ûj_iujjjl9 IajjjJj4_j 

. (j 4_^_j (jj-J 4 _jjj I j jjjj i j 4_j j j_j ö j j 4 _j 4_j | j 4_9 4_J <_£ û j 4_j j_j 


j Ij^. 1_j l_S 4_j 4_J j j j_j_û“ j jSj Lo j_j lj 1 J (j 1 j . LIlj jSj 1jS*x) Lj b j 4_£ 1 j 4__9 j Lj (j 4 jjk. 4_J LIlj jS û J 4_£ 4_j j jj j j 
4 _jjj^_j 4_Sûjj_o 4J Ljj_j4_jÖ ^jLjIjj (Jûj4_jjj Lj4_j Lj4_j ; j_j (jj_Lj4_!9 lj4_Sûjj_o (jj4_j jjjj 4_J Ljjj 1 j£ 
l£J Lj 4 j 1_S 4 _jj 1 j j j 4 1 J j 4__o J j j ^_j 1 juI 3 S 4_j 4_S û jj-û ^__lJ j jJ LIljj 1 jj û J 4_S 4J j j j_j_û j j£j Lû 4 û j û j û J 
^jljj4__û ^jU ^juj 4_J l S ijjj 4_L1j_û 4__& 1 Aj \4_j 1 j4__9 4J l_S4_j4_jj Lj (j4_j_JjjL ^_j 1 j j j J 4_jjj_ûj jj . LjlSj 

^V4_j .(3.14- ^ S ijj 4_j 4_j 1 j LjjjSûJ TT (jlj (JöjLûj ^-jûj4_S 1 ajjj_uj1j4J ) ûjjLjj (j4_Sûj jj ^.jIjjjJ 
cJjl£j jj J 4_j 4 û j 1 J iS^S ^J l£ 4_jj j ^^JLÎ jj9 ^jj j û J 4_£ 4_j l_j j Lj j 4J c S iS 4 _j 4_S 4_J j j j_u j 4_j 4_j 

. Ljjjj û J 4_S 4_jJ jl9 6 j û j û 4 4J 4_S 4_j 4_j iS j 4_j j 4 _uj 4J l_S 4_j <_j 4_S 4_j j j_jjlj ^_j lS Ljj 4_j û Ajj 


4_S4jjl_j j4_uj4_J 4_^4Jjjjj_o 


*SSJ 


j4 Sc 


(jjjlö jjj 4_S4_jJ j_j j4_j4_j 


Ajjj_uj1j4J ^V4_j 


- 4_j_j_o 1 j jjj 4 —ûjj 4_S 4_j j j j j 4_j ^_j j jjJ j jJ JJ 4 __û 4_j û jj_uj j 1_JÖ . 4_S û jj J 4_j 4_J ûjjj 4j LL Lj j jS 

^JîI jjS jIj 6 C 5 T 3 ^ J I •^- 3 ^L - 3 ^ 5 — J I j jS clj4_j ^JLL j j 4 jIjjj ^jljj4__û (jûj4jjjjjjjS jLj ûj4_jjjjjjj J 

^j4_j jjjjjjS jLj U ^ J ^Lj j jj jj j 4 LjlS ^.jjjjJjjJ . jj j jjjj 1aJjjJj4S j Lj 4_J jjjjSûJ j Ljj lS û jj-uj 

. Jjj jSj JJ 1_J ÛJ I J-LuJ ^4j j4jÎ) LjjjSûJ 



4£ (_jû j4j JA 4jjûû 


j^jjjSûû CjI£ ûjj j ûûûLû ;jjlS-lj4û 
CIlL jl£4_ul j43 4 jjIjjjû 4j lK^Lu CjI£ ^ljjj^ 


JjSjLû-ujLj l_ S û j .jjjJj4_j ^g-j ûj S j -1 1 u) û J ^_j4_jLj jj Ûj4_jjjj4_uj Lj 4_j Lj Aj Lj ^4_J jj_ujj4_Sjj j I j J 

. jj4_Sj jj 1_S j!j4_9 ^_uj1_j 1 3 ~\ 1 3 4_j jjjIjjûJ ^jlj^ J 4 jS_uj_lS j 4_j û j û j I J jjL. 4_J j iS 4 _jj 1 j_u. l_Sjj iS 

j 1 jSj j Lj 4 ^.5L.jj_j jjJ 4_jö j Lj û j 4_j j jjj j jj j j LulS 4_j jj c j j 1 jj 4j û j 4_Sjj jj 1_S j I j 4_9 ^_jj_ujS 4_j V 4_j 
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Li K J j Li ri Lo 4— & 4_j 1 4 S 3 \ jS (jl_jûj4_uj j-j 4_1 jj_j_Î4_S_lj ^4_j . 4_j 1 _j_jjj_j_Î4_S_lj 4_1 

j l g j "s. ^-C 1 j 4_£ ^_j 4_j Lj 4_J l_SJj i j jjj Lj 1-S ^_1 J jSj-Lluj û J ^Lj 4_j Lj . 4_j 1_S ^_1 J jSj_Lluj û 4 VL‘j 1 4_aJlj 

jj 4-S l_S_j Aj 4 ^ 4_!l_iS_o j_o c ö j û J jS ö ö j 1 g j ^_j j j 4_j 4_] j Lj j_lj l_S_Î 4_jL I .^S \ û ö ö j 4 _uj 4_J . t lli û J 


? LIlj jj l_j û j 4 1 n 1_S ûj I JJ-Î 4_J j Lj jj_a. 


û JJ^ u j 


) Lj )4_uJ 


4_j_jj 4 £-uo4_j jûj4Jj!xj ^_j j û j (jjjûJ <_S4_j Lj_lj1j_3ûJ l S 3 ,u.)4-S û j 4_j ö j 1 j£_j_9 Lj l_S_ljS 1 j_3 4_j 4__o4_j 
1 Aj_lj_uj 1 j 4_J t 1 jS j 4 _uj ö j L a. ûj4_j LjIjûJjj ^_jjûj ^_jLSûjIj_lJ 4_J 4.S (_£ûj4_j (j 4 ui 3 S .ûjûjI^jjL 

^__Î_J J j_Û 4_J 4_S J l J. jud LJ 4_J_3 J Ij jILj. 3 l£ . ÛJJ jS ^-S-3 J 4—3 J J J jS_Î4_J 4_J_3_3 L ll \ 4_J ^_S_Jj4_lJJJ J Lg-JJ^. 

4_jjj_û_3 j_j) l_S_j-uj4_S Ci 3 3 ö ö Ci \ \<L& ^_S 4_j Lj ö j 4 _uj 4_j4_£_jj j4_j j4_S4_j . l lllû J j4_9û 4_j4_û4_jj (j4_S_ij 

LjLS J_3 1 3—LL 3 3 1_J ^_3 ö J-3 J Jjj-LJ ^4_J^j4_uJ Aj4_^k.j4_JÖ . U-L-L-LJLuJJ^. j4_^4_J j4_uj4_J j4_5>Ûj4_9 ö Aj4_û4_jj ( 1 J jjL. 

c4_jljjj ^4_J 4 \ \ 14 S 3 3 l S 3 Aj4_& (_£jS_Î4_jÎ) j LjLS"Ij4_9 ^_jLu1_j_jj 1_J j-Jj 4_J öj 3 S4_j ûj4_S_i_j jLj1j4_9 j 
j6j4_j 4_jl_3_û4_JÖ JjjLLj 4_j4_jÎ) ^_j Lj jS jLj 4 _j4_jö (jLjûj4_uj 4_£_j jj^. Ij4_9 4_J ûjIjLjj^. Cj 1_S 1 II L’i j . & ^V4_j 
^_jjj_lj 4_j ^4 _j_j 1 jf> ^_jjj_3_j ^_j [S 4_j_j j 4 _S_î j 1_£ <_S_jaJ4_jÎ) 4_û_j_3 j^jIS J Ljl4_û4_jÎ)4_j .<_j_3_a.ûJ ûj4_L1j_3 

4 S \ \ JA ^ S 3 J 1 4 J J J 4.S Lj 1 AJ J J J Cl 3 3 1 J_J û ö 1 J 4-9 (_£ û J 4_j l J. 3J 1 Aj J_3 4_J 1-A. 4_J ( J_3 4_S û J J Lj J ^_J û J_J J 

.jjl£_j jLj_9ûj Ij4_9 (jjl ^_j LS4 _j_j Ijjj 4 ‘-Sûj LjLS (Jûj4_j j_j 

^-JJJ-LJ J ^ HujJ ^__3 û J-J J 6JJJ L_SjJ_A_J <_J_uJ_3 J_3_3 (JûjlAj4_3 4_J JJjJj4_S Jjjl5 I Ajjj Jj4_A (jl_JÛj4_uJ 4_1 

Cj\S j_ j ^_j 1 j j j J j j Ij4_9 j_j ^_j 1 j j j J j 1 j_a. 1jûj_lJ” ûjj_j4_jî) j 1_j_uj4_jj 1_& ^_j Ij ûj-J 1_ûj 4_9 ^4Li_jl jS 

4__û 3 3 ja4_SûJ jjjJj4_a jLjûj4_uj j4_uj4_J 4_uj^ l_£_j_ 3 iS ^_j4_j4_SûJ 4_j Lj 1 j j4_j 4_û4_j . ûjj_j4_jÎ) ^_jjj_j 

(J l_J ö J 4_uJ J_J 4 j 3 3 j 4_S ö ö ÛJ 1 J J J-J J jj L_S_3 _jLS j 1 j J LJ 4_J_J J Ij . J_LJ û J û J ^-J j !>Lj_ 9 J j_9 ^_S_lj4_jLj 4_J 
j 1 j 4_9 (j ö j Lj j ö ö jLû 4_S 4_j_j Luj Lj Lj Aj Lj 4_S jj—Ljjj 4 _j_j û j 4_j L 3 3 3 ö ö 4_j j_j ! û j j_j 4_j ^_j j j_j <jj 1_S 4 j j j J j 4_S 
uS4_J ^ V 4 _j 4_j 4 _û_j_3 ^_j 1_S 4_jjj_ûj 4_j j û j û j û J 4_1 4 _û 4_j . <_ 3 3 xx3 l_j j J j 4 j 4 a j Lj û j 4_uj 4_J l S ij_j j j j jj 

L S 3 3 Lû_J Lû J J-L- 3 (J û J û J û J 4_J 


? J j S t 3-j ^ ixxiöö (j4_S iLjLS j4j jjj_j ^_jIj4_9 4_S4__lj Ijjj 4 j I j_a. j 4-JÖ )AjjjJj4_S jLjûj4__uj 4 _J j4_S4_j 

L^j4_jûJ cûjj_j4_û I j 4_9 c5jl ^_j 1_S 4 _j_uj I j L j <-Söj LjLS iCCi jö jl J (jlj çj4 jJLli 1 4 S j ”1 j4_j I AjljlI 
jLajl^AA. ^_c Ij 4 l 9 4 _S (j ö j j lo jl_û 4 _jÖ 4 _j t 4 _j 4 _jî) (jl_jûj 4 _uj LjLS (Jûj4_j 4ûj4_j1_S_j ^jj_S. jjS 4 _J 4 _S 4 _J 4 j j-S 
^—jLS^—Lj I Ajj4_1 i ö JJ-J I J jjj-ujI—j (j j 4 _uj_û 4_j^. l_Sûj JJj4j4_S (jl_jûj4_uj ^_lj I J (jlj . ûj û JjS_ljS 4 _J 
4 _j j 1_j ^_j LS 4_Lj j j jS Lj j û j 4_j a_a S 4 _j j4_S4_j . jj_lSûj Lj lS ^_Jjj (Latitude) ^_jLj_9IjSjj^. 

^-S-j 1 Lk 4 J jjjJj 4_S . jjûJ jjjJj4_S (JöjLj 4L9 (jjûAjl_Llj_3 ( Jj -L1 3 3 V) ^g-j 1-3-9 1 jSja. ^ — î 1_j cjLSûjjS 4 _j 

^ Sf 4_J Lj 1-S ö Aj_ 3 Lll_uJ ö ö ö J ö J J J-uJ Lj (J J 4_uJ_û 4_j^. 

.4 3 3 j ^ y*3 4_LjlLj ^ Sj 1 LL 


4_j I j t4_j Ij j_j ^_j1_S4_ÎL1. jj_û4_ê »-Sûj ö j 4_uj_û 4_j^. ^4_j 


4-S-3 JA . <. 3 3 û J J û J l_j Lû—3_3 ^_S_3 J Lj-uJ J_3 i ö J I Aj J J J (J J J 4 J 4.S ^_3 J3 jS_3_LJ_uJ û J jll-3-J (J û J 4-J (J J l_J_uJ J_3 

4 H)4_a. ^_jJÎ) Lj 1-S jIj 4_9 I J4_j4_j_jj ^4_î . ûjj-j4_j ^_jjj_j Ijjjj-ujLj (j j 4_uj_û 4_j^. ^jj j j_uj Lj 4__î i S 3*3 ^l_jJÎ) 
. 4_j I j j_i ^_j 1_S 4_j_j j_uj j j_û 4_ji <_S û j û j j_j 4_& j j j_uj Lj (j j 4 -uj-û 4_j^. 4_J 4_j l_i Luj l_i j 4 _j ~ ö j j_j 4_j L_lS_3 j j-j-uj 
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(JJ l_LuJ J_J J_ 3 û J j 4_$_LJ I ,' , l 3 aILujS ^_J 6 JJ J j 45 4_1 ^ 4L1 j I jS ^_J J j_3_J 4-.S-J-J lS-J-3 5 46 J-J JUJ (J Lû 4-JÖ 4-J 

(j l_S 6 j j j-J-û (j Lj 6_j Lj 4 4JLj 1 J i j-JU ^ 4 _j ? 4_j l_j Lû_lj 6 j 1 Ju j j j ^ _i a, (J J J 4 j 4-S ^_j 6 jS_j_lj_uj 6 4 (Jjljlj (j 6 j 4_j 

No Boundary )^_jjj_Luj"^_j ^_^j 4 _û l^j-jjSûj ^_lj jLSûjjj 3 ûjIj-Uj 6 j 4 _jjjj liu-jûj 

.(Condition 

4-_u1j_o 4-JÖ ujj 6 6 j j j J j 4_S j jj 1 j j Lj j 6 j Lj 6 j 4-jL j_luj_j j 4_j 4_j jj 4-S J J J 6 1 4 j iJjÛIjlj ^_j 5 4_j 4_uj 4_J 
j j j 4 j 4_S j j-j 1 j j Lj j 6 j Lj l_S_Î 4_jL . j j£L J J J 4 4 _j 6 j 1 j£Luujjj 6 j jj^. ^_j 4_j Lj 4_J j Lj juL Lj Hl_lj j j_j 4-JÎ) 
<-_Söj Cj 1_S 4-£ (j4-j4 1 1^4-^. j4_j . 4_j 4-Û 1 4 j_L jL_L j6j4_j j_j HjSûJjûj jL_i£J 4_£ 4_o4_J j4_j4-jö j1_j6j4_uj 
^_j jS ^_j4__o4_j 4_J j-jj-S 4_J_L 6 j 4_o4_j . jS5û6 ju 4 S i’i ij L^j-J ^ £—i Q 3 3 Ljj4_1_]4_j LjlSûJ jLIsöj Ij4-9 

S-L-i ij-o 6 6 4_S jo Lj j 4 _j 4 n n 6 6 j 4_j ^ V 4 _j . 4_j 4-JÖ ^-Su-lj-uj 6 J j j j J j 4_S j 6 j 4_j . <-11 Lj 6 J V j j j J j 4-S 


4_j 4-JÖ j jJÊ 4_j 11 _lj j j-j j Jll V JJ^. 4_j 


J-J i J-JLJ 5 4_J 6 J J_J L 3 xxl j 1 J ^_J 15 LuJ Lj ^_3_J 4_J JJ_LJ J J J J 4_S 

. 6 j 4_j 1 J j 4_J 


(J 6 j 4-j J j5 j5 i£3-& 3 H-uJjj J j j j <jj_LJ 6 4 H 3 3 ^ j o 4_j_j 1 j5 ^5-j j 1 4 j j j J J J 4 j 45 (J Ll 6 j 4 _uj j 4-5 4_j 

(jjj4j4-5 jj_o4-JÎ5 j_j ^4_1_jI jS ^_jjj_lj ^_j LljJÖ j 5 4_j . <_ll_j j5_3 4_19jj_uj 6 j 4_j 1 _o_1lj 4_9 ^_j l5 4 _j_j 6 j j j-J-o 6 j 1 4j j j 
IjLoûjlj-^. ^_uj4_j 4_1 .4_jl_j4_j j ^_j-j4_j JJJ ^5_lj_uj 6 j 4jj 15 6 JLj_ 9 1_1 (j4 — ûL_uj_3_uj j4_1 4_S_j_uj4_j (j j_L j4-1lj_ 3 4-5 
^_!j_3 4_jj (-Sûj j_3 jj_ 3 j IjÎ) 6 4 I 4 j j J j j J 4_j <_54_j4_jj Luj j6j4_j <_5_lj15 (j154_j_jjLo 4_5Jj_j4_1 jjj^. jL_û_j_1l-lj 
<_ 5 4_j 4_5_1 j_j 4_j 4_S jj_3 j5 6 J 6 j L^j 4 _uj 6 j 6 j 4_J 4__o 4_j 1 6 _lj 1 i’i lj j 1_o_1lj 4_9 . j 6 J ö 4 a 1 3 4_j j j jl^. 1 a5 4_j 4_j j Lj 

^_j Lj j 5 ^_î LL j6j4_j 6j (A) (jl_jöj4_uj ^_î 1__L 4_î <_5 4_j 4_5J j_j 4jj <_5 _lj l5 . 4 _j_lj (jjjj_3_o <_54 _j l_j_j4-j 4_j 
<J‘m j 1 jj 6 4 4_j4_jÖ ^_j lljSj 3 (j 4 5 j V 3 j (jLoûjjljÖ j5J4_j jjljjLj 1 J4 5 j j l54_j 4_j 1_j_134_j jj j j 6 4 (B) 
4-5 4_5J j_3 4_j 1 jjj 155 4 _j 4_J 4_5j jj^. 4^33 j 4 ‘3 3 d) j j_uj j 4 _uj ^_5_lj-uj j j jj^. 1 -iS 4_j 4_j 4_j j_j . j 4 _j 4_j_j j5_lj 

. jj 1_5j 1 Lu jjj. (J4_5 4J jjjj^. 1 aS4_j4_j j jj_ 3_j j4_ijj 6 j4_56jj 4 jj 4 j4-& 4J jjjJ 1 jj 6 4 


(jj I j5j j Lj 4 ^_5_J Ll. j 4_û 


J jS_3 LuJ. 3 J_J C l 3 3 6 J (J l û 3J (J l O ‘3 3 4_9 (J 6 J 3 J O L 5 3 3 4_j (J 4j JL^. J_3 
j_j û j U 6 j 4 _uj ^J LL 4J 4-5 4-S_îj_j 4_l ^_j 15 4 *3 3 5 o j_o 6 j j j_3_o j j_o 4-_û 4_j 6 j 4_j j 1 o’uxi 3 j_j_j 4 o 3 3 j j j_3_uj_lj 


(Jj4_u4_J ^_J J j 5_3 LuJ-JJ^. J-J (J l O ‘3 3 4—9 ^_J 5 6 4 J-J_3_0 4_J (J_j1j_ 3 6J L_5j4-_j . (J_3 j5_3 jL^.j4_j 4_J ^_j Lj j 5 ^gJLk 
jl_S4_j (jjj6j4_S (JJ Ij4-j ju 4_o4_j 4 o 3 3 j4_S4_j .jjS-jjûj l_S_Î4-5 (JJJ4j4_S ^_j 1_S 6 j 4 _j 6 j5_j_9 1_1 ^_o4_11j1j5 
(_£j45j-jj 4-5 6 j 4_1 lj 4_S 6 4 j5 j 1_S 6 j j jj_o jj_o 4-JÊ 4 o jj j jjj-jLj ^jjju (A) ^_î LS. jjl_5j4_j j 3 Ilj £ 3 

. 6 j 4_1 6 j 1 j5_j_ 9 1_1 4_S j j_j 4-JÖ (j 6 j I jj aj j 4_j 1 6j j j J j 4-S 4J j_lj j j_3_uj_lj j 4_o 

4_S jj 1 5 3 3j jj-uj6J j 1_S 4_1 l_lS_o j_o 4_S_3j jj_o4-JÖ 4_j jLj.4_jjjj. j “3 3 3 1 j _ 3 6 J jjj6j 45 c 1 64 3 3 3 1 jj_lj ^4— î 
4_j l_j j j 4 j 4_S j4_î l5_j jj4-jö (j4_j4 S 3 j4_j Ll . 6j6j-j ^_j 54_1jj 6j45 4_j 6j4_1ljj-j_uj4_j 6 4 j 1 3 ‘3 ijjj jj 
4_S 4-j.jj 1 j 1 3 . (jjj j 1 j 1 3 4 o 3 3 ^_jjj6j 45 4_J jjj (jLj4-j_3jjj ^jf4_j j4 o 3 3 (j454_jjj 6 j 45 (j 6 j_j_uj j LîJ 

j Lj jj_3_3 6 j_o 1 4 3 3 3 45 4_î ^-lj-uj 1 j 4_j (Elvis) 45 (j6j4_j l5öj c4 3 3 3 1 Aj 54 _j_jj l5û 4 jj 4_î l_j_j4_j 4 _j 

■Ûj'j 1 3 1 Y 3 j*l J J_uJ ^_l5l_ujl_J (j4-jj45j6 4 4_J (jlj4-J j5_Î4_3 .<. 333 (JJjIJjlL ^j5j4_J ^-J-J_JJ_J_uJ a L JUJ 

4_J <_5_3 6_j 4-JÖ .öjûjIjLjj^. ^_j Lj j_ 3_9 (jLujL jjj (^5_3_Î4 _ oj5 4_j 4-j4-JÖ ^_jjj_j jjj6j 45 jjj I 6_l_l11uj I j 4— î 
^_j_3jj6j45 6 j-9 ^5_o4-j^. (jjLl j L^5_i a! 4-JÖ j j45û 6 j_i_uj j j 6 6jj 45 ^5-3 j 1 j 4 _jLijL ^4_î <_S_Î4-jj. 
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c5öj4_ljjSjS jj_j 4_j 1 a'n 4-S ^g_j_jjjj û J jj_j j-S-U ' j)J **■) 4_o4_j 


. \;/u j1j4 J ^Sf<u jAiûAiJ (Multiverse) 

. J iS ÛJ 1 J l—JJ^. û J JJ-i-û 


^-j i 3 ~\ aJ j_jjj ^_3 l S ijj-j (Eddington) jj_lLlja_lj j4_S4_j lj4_iIj_j_i 4_jjji_j i_j 44 _j4Jljj ^4_j ^_ji_Jj_iS jj 

A a n j 4_S 4_1 j j_o_j 4 4_î!j 4_S4_lj_]l_j jj4. jjjj ^g-jLulS i_Sûj UJJ'LJ^lS ^g— 3 1 Jl S 4_S ûj4_!lj4_£_3 j-xj Ij jûj4_j 
jjj . 4_j û j û j V J-S jjLj 4J ^_]4_& ^gJLLî ^g-jjj j 3 xxi j j J l_S û j UJJ*Lj*LS jj_1.4_jjl 1 ^g_o4_j_j|jS ^_j j j_lj_uj j j J 4_1 

Lli-uJ J J J 4_£ 4_j lS 4_£ J J J. 3 4_j J J J j 4-S c^U ^ 4-J l Jul L-3 4_0 4_J . û J 4 j A û J LjJ û J L- 3 J J J J JJ û J Lll_uJ j j J J J J ^gJLLî 
CJJ û JLJ l jul LJ J 1 J 4_J . 4_J_3 jS_uJ J jS_J Lû J Lj_3 1_S û J 1—3 4_j 4_£_3 JJ^. û J 4 j 3 JJ û J J_3 ^-S-1J L^. J J J jjl S û û J JJ û 4 
4_j £ j I Aj 4_j j4_j jlj4_j 4 _S_jjj^. j_3_j 3 ^4_jLj j4 S \ ~\ ^^4_j . j_j 1_£4_j_i£_oj_o 4_!Lj_j Ijj4_jj4_j 4_jjjjj4_S 
Aj4_o_ujjJÎ) ^g_j Lj j jû j4_j LjLSj ^ cj4_S_j 4_Ûj4_j j 1_Sûj_lj_uj4_j j j LSûj_j_j-uj4_j4_J4_o jS Lj û j 4 j j 3 o lj 
j l S juI S 3 3 4J j jj û J û j j 4_S L1 i-uj_3 j_lj j û j I Aj 4_j 4_j j 1_S 4 -Sjj 3 4 Q 1 3 4_J l_S_ 3 Aj 4_û ^ V 4 _j . j_j_l 0 _j ^ 4_û j 4_j 

j_L ^1 jû4j4_j cj4_SûJ j j j_j J Lj j 4J JJJ l_S4_jûj_jj 4_j jLulS 4_j JÛ4Û4 ûj_jjJ j1j4_j . j_jûJ jjj J4_j 
j4_SûJ L 1 i_ujûJ l_S_ljLS 4_j 1_S 4_1 j j j j 4.S j û J-J-uj j Lsö 4_o4_j . 4_j 4_& j Lû_3_1_l_lj_j j1_11j_j 4_o_lj 4_S j4_SûJ L'ujjj J 

jl_l 4_! j LS 4_1 j j J j 4_S j_j ^_S 4 3 Lj Ij 4_j j Lj 6 4_û1j_o 4_jö ^g_jjj_jjl_jj 4_1 jjj ^g_S4_jûj_jj 4_j jLulS 4 _j 

. j 1 Aj Lujj 1_U4_JÎ) ^ Sj -Lj J 
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* ’•> ,v*v IV # rf » # L 

* . . . • v* 'I f .. 


1 .- ^ 


.. ft ^ 




♦ 4 * ? 

^ 4 ^ 


4 J Jjj JJJ ^gL3jj4j4_S ^g-lj j Luj jj J ^Lj LIij j û û ^_j_o4L111jS ^gJ^Jj-o ^^_JL)jjJj4^ ûjJ 

j1_ujj1_jJ4_jê 4_S_jj 4_j ûj4_j ^jIjJ C(jIj_j4L9 L5 - ^ ^Lj j4_SûJ 4_ll_o4j l S 3 Aj4_& tûj4_j^_jjîi 

^ S — 1 j J 4J 1 A_ljLj jS 4J j jjSû 4 ^jj_9 j 1 _Sûj_lj-uj4_j 4j4_ojS j j 1 _Sûj_lj_uj4_j j j_i_LlSûJ 

. j j-S û J û ji j_j I Ji 4 0 3 3 j 4_S 4_ljj J j 4_S t_S û j 5X20 



3 .J jS jS 4j . l_S 4_3_j j jj^. ^_jjIj4L 4_j ûj A-j L_oj LjJ4-JÖ i£J-& 4_j i j l L S J jS_j Lû_uj Lj l_Sûj 

J_lJ_lJJJ jjj_lj4_: I t 4 _j 4-JÖ ^_JJJ_J ^_Jjlj4_J 4_J L_S 4_J_3 J JJ^. J I—LjJ (JJJJ-J-Û l5Aj Lj_j4_13 1 JLJ lS û J JJ_J_Û 

(JJ _jS 4-J û 4 1 J Lj J 4_J 4-JÎ) J 1__3_3 J J_3 (_£ J 4_S 4_J jS_J J Lj L S 1JJ-J J_3 ^_J L£ û J J J_3 _û 4-J J J J ^ V 4_J 4 4_J 4-JÎ) J J 4_S 4_J 


4_S Lj LS ö 4 L_S4_J_JJJ_^. Lj J J 1 J_3_uJ 4_j jjjJj4_S j1_JÛj4_uJ 


j Luj j LjJ 4_jö . û j j 4 _j ^SLij 4_S 4_j 


J Lj û J 4 _uJ 4_J 4__3_jS_3 J LL ^ 4_J . Lll-J J_l_3_3 ö J (CMBR) ^g-j ûj4-Ş jAJu 4_J j 4_j_3 j 1_S_3 1 j jS j4_j ûj4Lj ûj 1 j-j_uj4_j 

? ^ J 'N , J_J . 4_û_3_3 J_3 4_jJ 1_J^_uJ JjL. ^ J 1 AJ J J J J 4_S 

^ V4_j . ûj4_j_jjS_j 1 3 Lli 4-S ûj-j-uj 4_J ^_jjj4_j^. lLLjj4L4Li jL l S Vi lS 4-Lji_j Homogeneity ^_iS4_Ljj_^. 
4-S_3_j jS jjj jjj4j 4_S l— j û j 4-_uj ^ jS 3 j LL . û j 4_Sj l j_i_3 ^_S_j_ 3 j j j j 4_S uniform jjj^_S4_j ^_S_j_ijjjj4_S 

4lLij_3 jLLjj jL ^LLS^LLjLI 4_L j L_j4-S4_j_jjj^. ‘^“fr^jtL l_SjAj4_jÖ ^öj^Lj (jj_& 4 _j lLij_3ÛJ 4^SL jj^. 
. (j 4_S û j 4_i j j ö 4 j 4_S 4j J j j 1 j 4_j 4_j l!L_3_3 ö 4 j_j_uj 1 J)J & c5 1 1 Lo S jjj 4_S û j_i jj^. 4_^.j LL ^_j J j S L’i iS 
lLi_J_ 3 û 4 1 Jl_L_3 LL jS 4_L 4_-û 4_1 t L 3 iLl 3 S û 4 I J (J jliS 4_J V J-3 (J LS û J J Lû 1 JJ ■& 4_J J J J S L’i 3 S (J J_J_& LjÊ ö j j 4_JÖ 


. ^JÛ J I Aj4_J 4 û 3 3 ^j-JJJJ J_3 JJ jS 3 l4_JÎ) J ÛJ_3_3-uj4_J J ÛJ l_uj4_JÎ) J ÛJ_3_3_uj4_J 4_L4-U ^_J J J_J_J-uJ J J J J_& 4_J 

j-j 4_j_i LL ö j 4_uj ^g-S 4_j 4 L’) 4_L 4_û4_j . j4_S_i jLû_ujLj ^_jL j_i 4_L j jS_i Lû j 4 Lu 4L jju4_uj ^_j Jj j 4_j LL-ui i j 
^-JL û 4_L-J 1 jS J J 1 4 J J J J 1_J -1 ÛJ-J J J J 4_J ^_û 1 3 4_J j 4_J 4__û— 3— 3 . j-'-'J û 4 J J J J J 4_i ^ S 3 J jliS 1 J-i-uJ J_9-û 4_JÖ 

J 1 J 4_J JJ 1_J I J JjL. 1 3 iL-uJ I J 4L L 3 3 1 3 L 3 3 3 1 J_3 ö ö L* 3 3, 3 J 1 J J ö J 1—3 L S 3 S 4_J J 4_S 4-J . J_J_3 J J J J 4_S J 1_L û J 4_uJ 

. LLLSû 4 
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^LLuo 4L JLo lLj4_j^. jLj|j 4 _j ûjû (WMAP) L^-jV 4j 4-J jLo-ujLi j4_Ajj t LjJ^-AjjS-J l_o jAjjIjSSLj 
13.7 4_J - û j 1 j 4 j y; j 1 j 1. ) ^S-j ûj 4_j — I J û 4 ^.J I j Loj 4_S (j4j_3 ^_j_o jL jjj4_j . û j I jS c uojj J I J 20 1 0 
t(j4_Sjj lS4_lj_oj4_S ^4— Lj jj ûjLoL) j1_S4_Sjûj ^_j lS4j jj^,jJ L^. . JjJjS_ij ^jlujJJ Jjûj4_j4-_o4_J JLuj jjjlLlj 

L^LLoAjlj j4L 4_jLo 4L . jljSLlLLj (JjûjL j ^JJjLjS^-j ^_loj4-S (_94_Lj jlj4uö 4j JjLo 4-S g 0 121 
JjljSlluJJjJ Jj (NASA/WMAP) ^LuLlj ^g_û_l_ 3 ^j 4 _jV 4 J . ^JJ J _3 ^lLjjLiuj 4 _! 4j4_S 




tAjljLm. Ij4_SûjLj 4_S_û4_u. j4_S4_J ^ujljAÛ 4 _j jjjJj4S j_j l-SjÛ ij Ijjuj (jj_& 4_j jjjJûJ 4-jLjJLjI-j ^4_j 




4_j4_o 4 _j 


■ Uf- 


-L* 


£j I 


JLj j j Jj 


4^ 




j4_j4_J jj Loj l_S û j 4_j j ijS ' j_lj LjlSûJ Lj_j_jj jjj Ij 

^g-j IS ûj I j Lm. 4û4_Jlu. (jj4_S4u 4 _j_j_jjj jjj cosmology |jL_Lj_ujl_jjjjJj4_S 4_] ^ i n uj,! lj ^g-j JjS"i j> jj j J 

^_j Loj jii u_SJ4_jL JLûjjj (jj I jj juj 4_j LLjjj_9 4_J . j_j4_Sj t )l_u_m. I J LL-jjj ^u 1_S 4_J jjjJj4_S (jjlj4_j 

jjjSjûjSJ 4_S 4_j jj l_S ^_u 4_j ,^j4_S4L JjS 4__L4_S j j4_SûJ IaSjjLS 4_1 l S i L l u i u ^u l_S4_jj Lj ûj4__uj 4_û. j A 
^_S_jjI_S 4_J l S i ajl aj ijuj 4_j l S i i4_J Lu. ^u I J jj . q 4_S û J jj Lud m. j LS 4 _j_lSjj Lûj Lû 4 Li \ S j l_Ê 4_J 
. I J jj ^_S_ul_S4_J ^jû J j I j Lm. tLjLSj 4 ajuuj. ijuj j4_j ^jj 4 _j4_j ^-j Lud m. ^j4_jj £^_S4u c I Jj I jS_jj Lj J 

. 4_j 4 _jö j I j-Sj j Lj J j j jj_û l_S 4_j Ljj 4_j 4_j j j j û j 4_S 4_j û j 4 _j I A i u l_jj j j J j 4_S 4_J ^u L_j Lj ^u Lûj jS 
<JjLS 3J 4_j ûjjjj-û ^4u ^u j I_Sj I j ju 


Ljj_ 9 ^lLLuL 4_J (jjjuj AjS_Î 4_S 4_j jj I jj A A l_S_J4_jL 

■lhL^ 

4__û_jj ^V^u . jjj i ö J jLj (B0tt0m-Up) j Lr jj j û j 4_j j j_iSj jj 4_j 4 _û4_j 4__û_jj I A_u_u Lujj Aj 4^ 4_J 
^_u I j I j_9 t jj 4_Sj jj ^u Lud 3 j Lgjj 4_9 ^u 1_S û j 4_j JjS jS lj 4_j c j J J 4 j 4_S ^u û 4_jj I jS ^ Lujjj-uo Lljj ö A 
^g-j AjiLu. î ij I -ljj4_j 4_j ?4 _j I J4_j4_jj Lj 4_jL j j ^4_J jj LLud 3 ) 4jjjLj 4_S 4.S (jAj4u tJ 4i4j amplitude 
. J 4_jj J I j 4_S û j l lujjj ^jL. j 4 ^u Lj jJ û 4_S 4_J j j j j_luj_lj ^_u. j 4 _û j 4 _S jjj 4_S 4_j I j j jj_û j 4_j j j-o 4_jö 

^jûj4_j l_Sûj jj4_Sj (jlj4 ûj4LL jj ûj4_jj 4_1 jj_i ) l_j l_S_!4_jL |,ln juj Lujj Jj 4_S 4_l jj ^_S4uLjIj 4u 


^gU 1 3 ~\ 4_J . LU_u4_JÖ ^UJJJ jJjS4_L4_S JJJJ-Û <_S4u j jIjSjjLl ^_j1_JÛj4_uJ ^_Sj_Î LL. j JJ I JJ I J jl_ûJjS4u 
. û j I j J jj ö j Ljuud 3 i 4_J 4 Luj 4 _Sj ( ö j 4_jj jj û j 4_j lu 4_J ) jj ^u 1_S û j j jj-û j j_û 4_jî) (J I j 4 4u lu 3 ) ÛJ ûj 4u 


^uLujL ^-Sj J I JJ_uJ 4u 4_S û J 4_J J J^ jS J JJ ^ulj4_J û JJ L J jjj (jLuLjJJ (Jj4_S4u (jl_SûjJJ_Lû 4_1 l_Sjjj 
j j j Aj ^u 3 4jS'Lxijj J (j j 4 _S_l_l_lu û J 4_S 4u û j j jj_û j 4u (jj_j j 4u 4 L*j 3 ) û A I J j j jj_û l_S 4u ^_1 j j_u jS jj j 4_J 
(jjjjj-û I Aj l_Sj Lû 4_jÖ 4_J ^Sf4u . 4 u4_jê j4jLllû ^jL. j A jjjjjj4u 4u4Jlu. ^4_j 4_j I j 4 4_j 1_S 6 j j II u 4_j j 
jjj ^-Sjjuj I jjju ^jjö 4u ujjû J 4_û4u . 4 u4_jÎ) ^Ûjjj ûj4_jjjJj4_S ^jj ju.4uj ju. ^jL. j A 4u jju.4ujju. 
cause and ) jLSj4u j jLSjJÖ jIjjj ^Lûjjj j ( ^u_uLujjAj4 _S 4 u luûj1u4_uj 4_jVLSjjIj JJ I J Lul 
j Lî j_L 4u j 4_uj ^_S_ujjj j4_SûJ lAjl_ûjj4_9 ^u 1_S A j 4Û A jj> j^ 4_J ^uj I AÛj4u (j4_j I jjjj_û j4u . (effeCt 


4u jj 4_S ö A luuujjj J j j jj_û 4_û_u 4_Sj ju. 


1 Lujjjjû J — 1 a (jûj4u j4_uj 4_J jAj4u jSJ4u 4j_u 

. LU— u Aj LLÎ juL (j 4 _û_u jjjj-û l_S 4_j j Lu 1_S û j 4_j A jSu_9 Lj 


^LL Ij <_SjAj4uî) J4_S4J 4 u4Û I j 4 î 4u_û jj4û_ u 4_î jû.4uj4_u ^_S4 ujjjj_û jjjAj 4_S c j4jLi AjLj j4Û 

(Jûj4u l_Sûj <jj_u4_JÎi ^ujjj <_S4ujjjj_û 4u4ûlj4_J . l l_uj 4_ÛLlS ^_ujjj jjjIjjûA 4_û_u 4_S IajIjSjjLjA 
j_u4u 4_J <_j_j Lû 4Û Lû j_u_u 4_û_u ^^4u . lÛ_u I jji lÛjuj j j A (RogUefOft) jjjj_9jSjj (jj_u4u 4_J l_S_j Lû 

4u I jj 1 \ Jj (j4ûljjjj_û j4Û Iaûjj-Î . 4ûo j_L lû ^_S4u4_u.jjj llj4_2 ^ M ‘sA “s f'< r. jj (jj 4 _û 4u . ö j I jS 4Û < lujj A 

4_î 4u4ûlj4_J ^V4u j 4_S lû I Aj Lû4_S4Ûjj Aj4u (jLj_u_u ^jLjA 4_J (JjIa_uj4u AjIjSj-ujjA j_u4_j 4_J <_SjLû 
^S f4u ituuuu j 1_S 4 _ulÎ Lj 4jL 4ujjuuj I j 4_Sjjuu. 4_î 4u4ûlj4_î 4 _û4u ■ û^-A 1 (jj I A_û4u I Ajj Lu 


. A ) n l j ^ , 


(jj j jj_û j 4_u 4_J <Ûlu j j-u ^u 1_S Lu Lj 1 4u A j 4u t j Lr jj A j 4ûj jSjjj ^u 1_S 4_S_u jS 4Û j 4_S_m. 4_J <. S iS 4u 

j J LS Lu Lî (j 4_û j j_u 4_S Lu 4Û 4_jj j j_u c 4u I j j lu j A j L j l_S L I j 4_î J j J ■ j -û 4u 4_S 4Û j j A j 4_S 
^ V 4u . 4u 4 £Ö ^u j jj lu 1_Sj lu 1_S“ I j 4_9 ^u 1_S 4 _jj I j J j A j lu j j j_iS_lJ 4u ^u LLu j Lj <_S A j Lî jj_9 ^u 1_S A j ju 4Û 
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ÛJJJJ-û jj L ^uSLuS 4_Jj4_£jÛJ 4S LuSûA-U jLû-jLojA_ 9 (TOP”DOWn) (J_r J Lj ^U-U LLj j j J j 

■ûjlj 1 A . J L£ ÛJ I J 1 A 

j I j A_9 ^u I j j j û u 1_S" I j 4_9 ( ^u j jjj- M ) ^u u 4u c j j j J j A-S ^u lS 4_i_j I j j j 4 Lj jjL (j j La. j 4_j 4 jj g j i 

Sjjuu jjj (^S4uûjj_u 4_j ^__jIj4_9 ^__j I j j j J luj4_u 4_jûj4_j 4_SLjJ_jLj . 4_j4_jî) ^uS ^_j I j j j J S4u 

4jJ 4_j 4_j_jj_i_j (^__Î4_jft j4_j öj 4 J j-jj_o 6 4 4 ajj j_j (jû j4_j c jj j_ j j L_j_j (j-jjljjLj 4 ajj . £j 4j_jj juj b J 
ûjLj-ujj_j 4_J SjS4u . lAjl_jj4_S4J (jjl_j_ujl_j j 4_j4_j|j 4 û j 4_j_jj_j_û û 4 ^_j I jjj J (jjj_jûjj4_j 

c4_j_j_j jjûjj4_S jjj (^.j I j j j 4 I Jj4_û__u (j4_S4_jjj Jj4_S 4_J ^ _i ^ jj . 4 _j4_û4_j ((^ujjjLtM) ^u S 4 i i S ö j 4 _uj 

? û j 4-jjj jju û J j Lj j j_û 4_jö ^ j j jj 


^juj 4_£ Lj j j 4jJ) (^_j j jj ^ jjj l ^ J ^ Sj Aj 4 _j 25 (j ö j 4_j j 4_£j l ^ ij. juj 4_j j û j Lj 4 j j 1 j Lj j 4_j. jjj 4_£ Sj Aj 4 _jö 
4_j j L^ 4__u I j j j J jj_û 4_& 4_jûj4_j 4__û4_j ^ q j j lj j 4_jJ 1— i . û j 4_jj j_aujj jjL4_jjjL (jj I jj_u 4_j (jj4_S4_jj Ijjj 4 
JJ (^_J lj4_J J (J J LudS (jl_j4jlj (^_U ^-J-L^. (JJjljLj 4_S L_£j J 1_£ jJÖ 4-J ^V4 j LUJjJjSjJ jl IJ-uJ ö 4 ^jSjj-au 
^ujjj 4_u I jj j J j I j_a. (J J J 4 j 4.S (Jûj4j jj (^__Sj_û Sj S ^Sj j S jjft ^ j ift jj4_£ûJjû4 Ij . jj l j S 4_j 
C5T 5 UjJ ^ L5333 C5 Sj LjLSû J (^jjjjjjj { j I jjLt j4_uj} Jj“ J Lj ^ _i jj Ljjjj Jj4_S Ûj4_j I j4_auj4u . Ljjj4_j 


. Ljjj£j J 4_uJ û j La. (^_j Lj jj_9 


_£u 


-^Jn 3 


4_j 




jLj 


l_j4_jft ûjûj-Luj 4_J 4(jl_£ljj4_û jjj I j4_9 4_u I j j j J ^S4uûjSj jj_û4_jft jj ^ j û4_jj I jS (Jj4_j4j ^jj I j I j_9 
i .S û j_û ^S 4jjjj_j_û j 4_û jj 4_j Lû 4_j j j_û 4_û (j 4 _jj j j l û a j 4_9 ^u S ö jj (j û j 4_j 4 jS j^ . l"i j j û 4 ^u j jj û 4 
j4_J 4jûjj4_a (^_j I jj j J (^_u (jlj4_9 (jjj_Î4_jft j L û 4_5> 4_j j j J j 4_S £(j4u4_Sjljj j4_j ^V4u LjIjûJ (jjjJj4_j 
. LjjjjjJÛJ (jûj4_j c^ûj Lajjjjjû Aj4_jft j4_jj Aj4__<Lj4_jj Lj j4_j (jjiLî4_jft 4_S jLSûjjjJ-û 4_J 4_Lj4_j 


(^_j I jj j J (^_u jj_û4_£ jLj J-JJJJ (j Lû 4_£ 4_j j j j j 4 _j 4.S (j4 j j û4_jj I jS ûj4_a4_j j4_j jj (^S4uSIj 4_j 

. 4_j 4_jft ^u I j 4_9 (j û j j 4_S (^_j I j J J 4 £j_u j j j 4 j 4_S c û jSj Lûj j Lj 4 4_û_u 4_Sj j_a. c 4u Lj Lûjj 4u 4_jft ^u I j 4_9 
l > *j jjS c 4 * j xjjj J 4_û4u l**j j j4_j j-Lu (jjlj4_j4u 4ûjj 4_S ^u I j j j J L5- 1 - 0 (jlj4_9 JJ j4S4u (^ujIjIj_9 Lj 4ujj 
(^ u I jj j J C53 -3 1 iSûjSj jj j4_S4u (^jj I j I j_9 (J4_S4J j4jS Jjjlj4u 4u lu4_jJ4u 4_Sj j j. j Aj4_A. 4u_u 

4_Sjjj4_jft (jlulu 4.S (J_j4_Sj uLua ûj4u (jj4_ j4u 4u I j Ûj4u *-Sûj 4 _û4u . 4_j_ujjJ 4uûj4u l S *j j jS 
Ûjj4u 1 (^_Sjj4-S4u lujj (jjjj_jj_A. j4S4u Lj4_j l_j4_j 4 j j*j LûJ4u j4u jjjljûJ 4 _ûjj . lujj { ^ j j_ 1 1 La.} ^ j *i j j 
j L û 4_S 4_j j j J j 4 S cjjjIjûJ 4_ûjj 4 jj_i_û jl_û4_jft4u . jj-J j j j (j 1-S 4 j j jLûJ4u 4_J j LS 4 j j *j ia. (JûjSj 4_Sj j_a. 
4u jjj jj j ö j j 4_S ^S 4uj I j j j 4 j 4.S 4u Lj 4_j S 4_j 4_u I j j j 4 ^-u c5 ^ 33^ *L_i l 5 *S *L_u I j 4_9 û j Ljl9 û j 
4_S4uj|jjjJi £^_u l533J3-° *LJ lSj_u4u Sûj L_u4_j 4_û__u jj . l* j j i4_jft ^ujjj û j 4_uj jj û j j 4_S (^Suj4S4u 

. 4_j Lûj_u4u4_û 


-M ) (^u4_ûjlL. jj û j 4 *i J jj (^SujLa. ?(^ja (jjjJj (j_u I jj ö J j S öj I j ajj 4uj I j j j J (jûjSjûJ (j4u 

. <3 j 4_jj j a jj ö J IA-ujlLjS (^Sjjau (jlj4_9 4J (jS4ujljjjJ (JûjLû_uS S4_ujj_u ^4_î 4S c( ^u j j_u 
(^SuJjS (^uujju j jjj jS j l4u (j 4S j S Sûj (J S jj_9 (JJJ jjJj4_jft (^u4_ûjû. jj û j 4 J J Sftûjj4_jft 
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^uSuujSuj 4u l S il xi.} jj_û 4_£Î) .CjlSûJ jj Lj J l ujj_j_uj ^u 1_S öjuJÖ 4_S jLS4uuUûj4_u 4_£_1j_j4_j j I juu 
(J 1_S 4_JJ 1 J J J J (_5 6j 4-J l 'N LJ J_J ^4_S ^Suj I JU-U Aj4_JL J Lj J 1 J-LuJ lS^U 1_j_j4_j jij ^ 4_ljljl û J 

ûj I Ljj jjjjjj-uj ^JiLSLuU j4uj4SjûJ <_$4_j Lj_j_j lSuu_u4u4_û j4_& 4 _j 4_j4_j1j 4J Jj_kl_j tLj_j_j4_£Î) 
4_j 1_û 4_] ^1_Sj4_& t j IjLljl j!j 4_9 10 4_jl_£ûJ j lS4_j_jjjj.j l_j Ij4_9 jj4_S4u ^uu I j I j_9 4_Suju^. . j_j_j_j_l_lj 

. j4_S û J j l_S4uu Ljj_l9 ûjju4_j 4_j 4j 1 j l i j l_ö4_j 4_j j j 1 j 1 __ul j Luj Lj 4_j 


jûj4_j j_j A in lSujLSjjê 4 LLLSj <u Luul^. ûj4_jLj j_j ûj4_!lj 4_J jjjJj4_S jjjjj-o <_SuS4u j4u4_j 

4_SJ ju 4_j 4_! j û j 4 _j lS û j j 1_S 4 _j_3 Lj û j 4_uj 4_SJ jj 4_j ^SuJ j 1_£ j_j ^uJ LSjJ j I j 4_9 4_j Lj LS_j j j j J j 4_S 

4_Û_J_J 1 AJ_3 jLj JJ 4-JJJ _3l S 3J_ 3 4_J ^V^U ■ J 1 1J 1 1 J J J û Aj l_j_uJ ^ S-J. 1 1 4j-û JÛJ_J_uj4_J 1 Aj 1_S 4_J_J 1_J û J 4_UJ 

. <jj_Lj4_£Î) ^UJJU ^uJ 1_S jJ jlj4_9 ^_1 1_S 4 _J_lS_û J_û ÛJ 1 J_L_ujJ JJ_û4_£Ö 4_J Jj 1 3 1 J-3 ö J JJJ Jj4_j C J_L_LJ J J 4_3 û 4 Ûj4u 

j J jS-u1_lS jj_3_£Ê j <_Jl]jA ^Suuju ^ ju!l 3 S 4_J 1 JûJ jjlL JJJ iS i l4_j ^_uuS I Aj l_S4_jjj Jj 4_S 4_î <_SjAj4_£Îi 4_î 
j LS 4_j û j 4 _lS 4_lj j 1 4 j j j uj j j_o 4_û 4_j J j û Aj Lj_uj ^_Lj 4 j_û 4_û_lj . ^juj j LlS j_û j juJÎ) 4_î û jj û j j 4_j 


^_û L^_j4_jj4_uj 4_S 4_S4_j_jjÛlj 


Lj 


Ij4_9 j_j ûj4_a4_j ^uu I j I j_9 j4_j 


LTT 


JJ l J_2 ö J L_Sj4_j 


■ ue- 


3_£Î5û J 


j û j 4_j jj 4_S 4_j 4 jSj Lû-uj 1_j j û j 4_j <_S û j . J 4_Sj ^u j j_3-uj_lj j 4_û 3_3 4_j J j û Aj l j_uj ^_îu J j_û 4_j Lj i i û J 

j û jj ju 4_j û j 4 _a 4_j j 4_j 4 4_j_lj <_a_!lj jA 4_j 4_jö ^u j ju l i i i i û j 4 _jj I j j j 4 j l j 4_9 ^^-u ^L- 3 l ^ * JJJ 4 j 4_S 

. û J J J jS (j4_ûUU ^j4_jjjJj4_A ^4_J (_j4j9jJ-U JjÛAjI—LuJ ^_îu J J_û J_3_uJ_1_3 4_Suj_^. 4 4-S J J A 1 JJ ^_3 1_S û J 4_S 4_J 

I J J J-uJJ_3 ^_3 1_S 4_j J J_û_3 4_î . <_J_3_uJ ö J û J 4-j J j S 1 q 1_J J_J û J J J jS J Lû 4_j J J-uJ 1 j4_jj4_J ^4_î 4_Û_3_3 J 4_S 4_JJ J J-L-3 
lSöj U ^j I J 1-j-^. jjj 4_jjj 4j4_S jj j4_a4_j ^uu I j I j_9 jûjjj 4 J jS Ûj4_j j4_uj 4_J j Lû_lj jS 1 Aj_3 4_û_lj 
^ uu I j Ij_9 jûjjj . 4_j_u <_S_!u jS jjj 4u4_& jLjûjj4_S ^u!j4_9 ^u 1 j j j J 4_J jljlum. ^_S4 uûjLûj j4_j!j4u 
4 i \ 4 _j>l ^ujj-j-ujju ^uj4_o . 4_a_u jS (J Lu.4_û4_£Î) 4u ( û j_j_u j l_£Î) jLj ) j l_S_3_u j 1 j J 4_jjjJj4S j_j j4S4u 
L j 1_S û Aj_3 CluûJ ^_i4jjju4u JJJ UJJ^J^^ ^S j4_* 1 1 j jjj_û j4u j_j j4S4u ^uu I j I j_9 4S ûj4_jl_SûJ ûj4_î 

■ lh jj j 


^u4u4_SûJ ûj4u 4__û4u . j_j ^uLuluLj j <_S_jjlj jjj jlj4u ^uLS cuLSûJ jjj_j_û4_S 4_J jjj 4_S4 i i 1 1 j lj_9 
. <U_U JJJ 1 JuS 1J lj J J û Aj Lu_J_3 4_S J 1 J_3_U J_3 J— 3_û 4_S (J4_S4_Î <U_UJJ_1 ^j4_j jjj uuU jjjJj^S jluûj4_U 

4_J 4_S 1 aJj_ 3 4_UJjS_J Lû 4_J lSj J A 2 ^UJ LSu I JjS ^ U_3_U 4u 4_3_S_3J l_j ^4u <U_3jS û J 4 jS_3 Lû_U lu <_S ÛJ 

(J4-S4J 4_û4u ûjjaj4_SjûJ 4jj ^Su j I ju_u 4u .<uuj4_SujûJ ju J ûj 1 j 4_9 ^u 1 _Sûjjl^.4ujj_^. 4u_u 1 j lu 
ju lu j (jJjj i 1 juu j lu^. 4 _û 4_£Ö 4u t ûj4uujSû aS4u 1 Aj Luj 1uJ4_£Î5 jjjuu ^u 1_S 4uuu_uS 4uujl_Sljlj 
LaujS ju î ij iSjjuu jLj ö j 4uj jSj l i ^ jj ^-jlj4_J j_r jlu ^ujjuj ^ujlj4u 4u jû j4u ju 4 j î u 2 juu 
.LJJjAj ^ l j 4u I Ajju 1_£Ö I A 4J û j 4_j 1_S 4 "i i V 4u 4_u jj_£Î)4u ^u_ulu4u 4u4_j 1 j 4 î 4 _û4u . ûj4uujS_ijûj 4j_klu 


. û j I jj I J Ia^jjJj 4S jAjûjlj 4_J j 4u 4_j L 9 U ^ujûj 4_S ûjûJjSûJ j Uj_u 1 j <_SJ4_U. j4uj4_û 4_J jLu jU4_u 
1 j4_ûuu j4Sûj_l_3-u4u 4_Î4_ûjS 4_î Uu4_j jj4u ûj_l_lu4u jjuJuu jU4_u juuljûJ 4 _ûuu jj_û4u ^V4u 
jjuJuu jU4_u jûjAu jljuj 4 4u4_£Ê jUûjLu4_£& ^_û_lu_lu jUjL^.j4u ^_S4uûjuj 4_S 4u4_£Î) jUujju 

j Lû 4_S 4_j j j j j 4 S *. ‘i 1 îû J j Lûuu 4_û4u ^4u ^u 1_S ö j 1 jSu_u 4 _û 1_SU . 4u4_£Ö jLlujj jûj_ l_lu4u 4_Î4_ûjS 
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ö J 4_o 4u . j_j_j_ 3 A_j U Lj jlj_u l£ L-j l_j 4_j j 4 _£j û J j U J J 4 j ^ -J-i-J J ^ ^ S 4 _j i ^_S 4 _j û j Lo j 4_J 4_S_iS 4_j 

^ujjj ijj-uj jj_o4_& j_j l_S 4u_j j^-J-J (J Lj t^uluj^ ^_S 4u_j j^-J-j UJ -3 J 1 4 1 jj (ft jûjA-J LL 1 _£_j j La ,1 i ojj Lj 
Lij.uVmj OJ- 3 f jL Lj 4 ajj . Lj 1 _S_j j Lû 4_j 1 j j j j 1 _j_j_j_ 5 ^ jJojjjuj jj ^ ij-j— iLjj-j j 4 _j_j j j_u j 4_j . Ljj_j 4_& 


4_£ j !_£ 4_j_j j U 1 j 4_9 (j Lj (j 1_£ 4__u 1 j 4_9 û j j 4_u 4_j_j I j j j J j û j Lo j l_S û j 4 jj 4_£_j 1 j jj^. ^_S 4_j j j_j Lî) 1 J 

4_£_lj_j4_j j jjj iS 3 l4_j (j4_^jl_j j ^g-j l i a,x 3 j 1-j l_Sûj) j 4_j 1 j 1 j_i_î_j 4_j_j Lj jj_9 ûj_j j4u (_£j4_S_jj lu J 
^u 1_S û j 4_j JjS jS 4_1 (jj 1 aLj4_j (j4_j 1 jjj_j_o j4_j ^u Jj 1 j_j_Î4ufc j_j 4_jljl_oj j4_l 4__o_j_j . ( j-J j lS4_j_j Lj ûj4_j 

.jjjSûJjûj l_S_Î4_S (j4_£ûJ I Aj Lû_j_j 4_9 


J 1 ^ ^ 1 Lo 1—3 J J û J Lj Lj 3 3 û J 4—3 J_3 . jj 1 Aj juJ j 1 J J J J J_3_û ^—3 1 J-J 4^9 4_ 1 J_3 ^ S _J 1 LL 4— 1 4__û_J_J J l J. L’l 1_3 4_J_J J 1 J 
LUJJ 4_S û J J û J 1 J ? Lj 3_3 J J J I JJJ L S 1JJ-3 C L 1 1 ax 3 û J J AJ 1 J J 4_J J_3 L_S 4_J_J J J_J_3 L £. 3 3 1_S ^ (J û J 4_J (J û J 1—3 J û J 
^-Uuud L3JJ J 1—3 L S 3JJ-1 (J JJÊ 4—3 Lj-uj J J-uJ ^U iS LuJ Lj 4_j J 4_£ j û J ^_û J J-9 Lj 4_j Lj 4_j J J iS 4_J_J 4_J_JJ^_J_J û J Lû J 


j jjSûjjûj l S 3 jj ^ (jûj4_î j_j_uj4_3j4__uj( parameterj4jij^ijL3 ) jLS4_jij_j_3 j^jLoj . jjjj ûj4-j_jLjj_j_9 

jlj4_J ij _3_J ^^13 Lû-J Lû J J 4_J_3J^_J J_J- J_L ^_S4_J_JJJ_U 4_J Lj Lj_j_j4_jî5 J l 3 S 3 ÛJJ-9 j4_JÎ5 JJ 1 J_J û J jLSLujLj 
4_j4_j1j4_J 4_o4_j . jjSûJjûj j 1_£ öj I j 1— i_a. 4_jjjJj4_S 4— 1 jIjLjj^. ^_ûjj_9 j4-uj 4_ 1 jIjLjj^. jjj 
^uLSLujIu jj_û4__& 4_S l S 3 j ( package ^jj-SLj ) ^ £LS4. juj4-j (Jûj4LujjJ j_3 L9jj_o ^uLSûjjjûjLj 

4_o4_j Cujj jjjuj (j4_A_jj j l a L j j_j 4_jj J Ij ^V4u 4 u l_S4_j juj luj_j I Lu (_jLîj_jl9 


^_uj4u 4_J l_Sûj (j L^.4 _û4_jö 4_j . Lj__u4_JÎ5 ^ujjj j LS4_jjj Jj4_S 4_ 1 jjj4uj_jLj ^L_u4_ojû l uj^. 6 4 û j 4_1 

4_J 4_o_u . 4_j 4-clS û J cu 3 3 1 J_u ^u lu j 4_û__u (j 4_S 4_j j j J j 4_j l_S û j (j 4_j l_j j j J j 4_S j 4u j_j_j_j_u û J I J j j_j LîJ 1 J 
4_1 lu_u j 1 j 1 3 jj_j <_S4u Lu4_j l S 3 3 j j J j 4_S j4_S4u ^Sf4u 1 4_j_j_S_o j_o 1 _l_3_u jLjj 4_S jjjûJ 1aS_ujjJj4_S 
lu lu J-3 4 \ 3 L S 3 J 4_û4u 4_Û_U J_U 1 JJ û J jjj^. - 4 3 3 3 J_lS_û J_û 4 û 3 3 L_S û J ^UJJ-J i 4_û__U j4_S4_jjj JjA_S 

benevolentûj4<uj) IjjL j_u\ j4uV4J jjjJj 4_S Lu 1 — 3 ! 4_j l juuj ^4u jj_o4_JÊ (_£lj4 c4u4_jê l_S4u4_SJ4u 

! LU 1-S û J JJ 4 S jud 3—3 JJ ^_S_3 J_3_uJ_ 9 4_j lUuud. j 1 J J Lj ? û J 1 jS JJ-3 I J-> û 
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7 


*** 


4_S 4j J 4_S J û J ÖJ 1 C 


(The Apparent Miracle) 


(j LJ 1782 1_J 2205 (_£j 4_ JJJJÛJ ) l ^jljAj^J ^_ûAAj4_uJ AJ l_SjJ l£ ^_ujL_) j LS 4_j_j_j_jj^. 

4_j ^j j û j j 4_uj ^_S_J 4»jk j <jj j 4_£j û J I Aj Lû_uj Lj 4_J j jjL û J . I j jS jj 4_J j l_o 4_S 4_j j j J j 4_j j 4 _j_jj i j >. u 1_S 
û jj j l_û jjj 4_j Aj^ ^j iLûj4_9 jjj 1j_u4_j 4jjj t Ljuj4j^. j Ljj jj jj I j Li ^J^JJJ (jL_ûj4j <J j-Ö 
AS o S i i 4_j. 4j IjfL) V 4jL 4_S A j 1 Jlj 4j jjj . A j 4_j 1 Aj j 4j j 1_S A A Lj i j û j jjL j û j 4j jj j Lj 4_S 4_Lî Lj j Lj 4j 
^a4j jjjî) 4j t^jjA ^4_S4_jj ^V4j . jj 1 Jlj jljj4j ûjjjJ 4_jj_o4_jÎ) jj IjûAjj jAj4j jLIjj 

. j Lj Aj Lj û j lj Lû j 4 __j jj û j 4 _j 1 j Lj 
J 9 j J_û ^J L) J JJ û J û J JlL û J 4 j ^J J jj. 4 _S t J J JJ L-J 1 j 1 Aj L) 4 _S û j 4 -jj£j_j 4 _J j LS 4 JJJJJ^. 

^V 4 j ! jlujjj ^j A jS ûjjjjj jj Ljjj jjj 1 — ) ^_Sj_Î 4 __& 4 _û 4 j 4 j 4 _jlj 4 _J 1 Jjj_o 4 j 4 _J ^^ 4 j . 4 jjj jL*jj_S 
j 1 _S A j 1 _S jJÎ) . Lj 1 J 4 j (jl—jj ^j J jS 4 _j 4 _S 4 j Lj 4 _Jj_o 4 j 4 _jlj 4 J jj_Sj 4 _jö AjAjjL. Aj 4 j^. 4 j ^jjjL. ^_ûj_jj_uj 
j4_Jj 4 _J jj. j. 4 j ^_S 4 j 4 j j jjl. 4 j LjjjljjûJ ^jjAj I JL_jj_j lj 4 _J . 4 jjj 4 _S 4 lllli 4 _jl_j_ 94 j (_j 4 jjûjLj j 4 j 
L oj 4 _S ^^ 4 j . 1 aS 4 j û jjj_j 4 j Aj 4 j^. ^jjjû J 4 j jA j 4 j 1 jj_j 4 _J <__S 4 jûjLo jj Ljjjjjjûj Loj 4 _S 

jj .Ûj 4 jjjjl_j l_S 4 j 4 j_jjjjj jLjj jj (j 4 _j. j J j j Lj j 4 j j 4 _j 4 _J jjjJ ^_S 4 jAjLo jj ^IjAAj 4 j ^jjj j S 4 j 
^j-ûjj-Luj ^jjjj^. jj jj û û Lj 4 _J 4 .S jj 4 _Sj 4 _j j I J j j j j 4 j ^jjj 4 __j L) ?LjlûûJjj ^ j j. (jAj 4 _J jj_jj 4 _jjj 
L jjjj^. LjjjjjJöJ 4 _j_j 4 j^. ^ 4 J Sj ajuj u 4 j -(jûJûJjjj ûjûjjj. J J 4 4 j ^ûjjlj 4 j Aj 4 j^. 

4 jûj_lj ^ 4 _J ^ j 1 < Li - ^ 4 _J jLû-jLj ^jLSûjjj_j 4 j jj_û 4 _Û jûj_j 1 AjjlLj j(Binary) 

jjjjj. ^jûj 4 j 1 jj-j 4 _J Lj 4 jjlj S )jjj>. ^jjj_] 4 _jî) jjIjjAA jLS^Ljjj^. û J Lj 4 _jj_jj_j ljj 4 _j ^^ 4 j . j_^.AA 
4 _S 4 j 4 j 2 ) ^jjjj LjlS L_SjAj 4 _jî) 1 A 4 _j VL jjjjj ^ 4 _J ^ 1 _Sj 4 _jÎ) 4 _J .LjjjjjjAA ûjûjjj 4 _J jAj 4 j l_Sûj jj 

■ LL i i j Ijijjj Lj j j l ) jj 1 Ajjj j Ljj 4 _S j Aj4_J Ajj_ûj 4 j jj_j j Lj û Aj Lj jjj (j Lj 4 _S Ajjj-j 4 j 
j Lj Ajj i **) 4 j jjj ^_S 4 jûjLûj 4 _S ^j 4 _j l(OllJSter) jjj j 4 j jj LjjjûJ jjj 1 j_L jjj Lj 4 jl_j 4 _j 4 _S 4 jjj jjj Lj 

. 4j4__& 


4jj Aj 4jj 4jj l_j j4_j ^j4j c4j4jê La ) jj ^_S 4jj Aj 4_j 4 jj lj 4_j L1_L4j_j jj. 4 aj j 4_S 4 )jjj_L 4 jj_jj_j 
^j j_j jAAûA 4 jjj jj jjj ^jLSLujL .4jljjj4_j jj4_j j_lSj4_jÎ) jjjj4_S_jjj ^j L j ^_ojj_9 4j4_jlj4_J 
)4 S-L)JÎ)) jj (EINpSe) )4 S 1 \& jAjj_uj 4j AjjLL) ^j^LjL (Jûjj-uj 4j jLj j1_SajLj4_jÎ) jûj4_jljj_j 
^gj l j S j4j4_Jj j4j .(4_S_j4_j Ajûjj j4_S Aj4_j4_] j jL Aj4_Sjj4__j 4_1 4_S Aj1j-j_lS|j ^_S4j4jjL 
ûjAAjûjLj 4_J 4jjLj J J A ^£—1 4_jb ^jj 1 j 1 i j j L 4j LjjjAAA j Ljjj l S ij *i.) 4j l_S 4j 4_S_Jj_Ö 

4 _S 4 jöj 4 j j i_j i_û j-Lj 4 _j i__Sjjj 4 _u i jj j a ^ 4 j . i aS^j j j-Lj j i j_j 4 _j 4 _ 5 > 4 jajLoj 4 _S ceccentricity 

j W J J J 4j û j 4j j L L jS 4j 4_J l A ) jj (j Aj A j Lj ^j I j j j A V 4j t A j 4_j j Lj 4_J 4_Sj jj 4_S 4_S_L_iJÎ) 
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jj 4_j^. j 4__& (j4_Slj 4_J jj^. jjL (_£4_jjLj j4_uj 4_J j LSûj Luj4__& jj_j (jjjjjLLj ^_jlj j4 Li iS . ûj4_jûjj_j 

4_J 4_S_j j_j jjj 4_j 1 j (jLjLo t û jj J Lj4__uj 4_J (_54_S_jj_j û j 4_j 4_S û Aj û j Lj 4_J ^_jjjjJ t^_jjûj (j û j 4_j I j j_uj 
■ U 33 -i ^ 4_û ö 4_j 4_J (j 4_j LkL Lj 4_uj_j L^. j 4 _j j_j j j_j jjj Lj ^S_j j 4_jJ l_j jjj 4__o 4_j . û j 4_j j Lj 



5 U 4_! (J LlU LLljj J_1 ûj J JJ^. 


jj Lij iS 4_î ULljj j_j 4_^ j4_j IjLuj4__& j4_j ^jlS^Jlljjjjj ” Cj j j_a. 


^j4_S jjj Ijjjûj ^Aj4jû4_J . 4, i Li 1 Ajj jLLLjj j_j j LLo (j 1 j4_^jL)4_S ^Lijjj (jj4S4_j 44 _j4_jê 1 J_j l ^Aj VLh4 ‘ 

. ,j_j û J Jj Ljj j jj I J* j iS i Jj4_jû 4_J j j_i û J 


(_5öj_jjS 4_j ^ujûj û j 4_j I j jjuj ^jûj6j4Jj (_5jV (_5jJÖ 4 _j ^ulLujS 4_j ^ujöj j4^_j 4J Ij4_jÖ j jjj 4_S (jj I j_ij_j 
(_ 5~ 3 ^ 4_J 4_* i j j-û-j j_j . LL_jj£ û J (_5j Lj J t û j 4_j_j j j_uj û 4 I J j jjL. (j j j û 4 4_j 1 3 3 3 ^_j j û j (j û j 4 _jjjj j 4 _j 
1 J 3 LLuj 1 j 4J jj 4 _j^j 4_jö t j jjL. ^2 ^* -3 ^ J 4_j j_3 j 4_S j j j J (j ûj-Jjuj 4_j 4_S 4__i_j j V û j û j j jS 1 __j (j jS û j_j_j 1 jj LLuj j 
(_5 Lj û j 4__uj 4.J 1 jS 3 3 iS 4_J 4_J_j Lo j j 3 L 3 û 91.5 4.S 4_i_j j j j j — j jlL. *L-1 JjliS ij_i 3 3 1_S j 4 _jö 4_J j j û j 

jl_^.4_J Llu jS û J 4 __û4_j ^__j j 4 _S_j j LS ~ 4_J_j Lo jj_i_l_i_o 94.5 ûjûjjjL. 4_J 4_j_jjjjJ J^Lj IjuVj-^- 

^g-J l 3 3 3 J I J-3 4_J t J_3 ^_J iSûj Luj 4_JÖ 4-J j4_JÎ)jûJ ^ V 4-J . Lj-jj %jJ ^g-JLuJJ-3J l_2>. 4_S û J 4_j J JJ J V ^UJ^-Suj l_S 
.4 _j4_jö ^_5j_j l_j j (_5jjûû ûjûjjlL. 4_J j 4_ju j j j J 4_jjj 1 j l 3 tljj_jûjj4_S (jjjûjlj 4_J ^_j j j j J 


j ûj 4_S (j 4_J_j jj û j l_j 4_J ^_j j j j j 


Lj 4__uj 4 1 4_j |j (Mercury )jji_j4_c (_5 ûjLuj4_& 4_j 4_jjj_û_3 j_j 


4 _j (Perihel ion ) jjjL a_j 4 __jûj 4 _]Ll j_3jiiS 3j_ 3 4_j l S 3 3 l_S ûju_ûj 4S Lj_jLg_jjjöLs (_54 _j _3 200 (j4 _S_ jj_j 

j 4_S4_3 1 J_J_LLuJ 1 J 4_J . (Aphelion) ûj ûjjlL. 4_J 4_j 4_Û (j|jj4__û J_3J_3JJJJ 4_S L S 3 3 iS 4 _j JjIjj4_j 

C57 5 J J J U_J jj-S_J J_3 4_J 4 û 3 3 L S 3 3 lS 4_J 1 J_J (_S 4_J (J 4_S_J J_3 û J 4_J 4_S û jj û J l_j 4_J ^U J û J ^_J J J J J l 3 3 3J J— 3 
J 1 jj 4 _jJ jJÎ) 4_uJ t û J ÛJJ-L. 4J I J J 4__û J_3 J_3 J J J J 4 3 LLul 3 4_S û J i S 3 3 1_S J J V jS û 4 J lS 1_3 J û J J_3_J_uJ_J 4_S ÛJ J J-L. 

4_J JJJ 3 ^ ‘L-j (J ^ 3 3 jj- 3 ■ j jj û 4 ju jjL. l_j j j j (j Lo 4_S 4_j 1 —Luj j j (j_j j Lö (_5 jj-uj_j 1 1 J û J l £ 3 3 J 

4J ^ujjj J . 4_j4__& j LûS4_j ûj Luj4_jö 4_S j-i 3 4. 3 Lo j_L 4 o 3 3 4uj_j c 4. 3 3 3 j l ~\ 3 jS jLjj j_ 3 ûjûJjûjlj 

. j_Luj 4_J 4_S_j j_j (j 4_S 4_J l 3 3 ijj-j (j jj û j l_j 
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4_j Jjj l_j 4_j 4_lj 4 S I \St\ û j-xuj LgJ 6 Aj 1 > ' J..i 4_S4_j4_j Ij_j_3 J_jûjLj 4_J j j j J ! AjûjLj 4—1 ^_jjj.i 

j j j A_j j 1_S û _j j 4_j 4_J l i i ijj-j 4_£_j jj^. c j j_j j Lj_j_j (j Lj j j_j 0 1_S 4__lj 4_j j Lj 4_1 1 i i ijj_j . 4_j j Lj ^__û j j_9 

■ û Jjj jjj LS^ LST^j-^ 


. 4 _j 4 .JÖ û j_lJ U L-û 4 _£ ^L_lj j j j J j jLa 4 _£ û j jS. ^_j l II xjj 1 -j 4 _j Aj û j_lj 4 _j j Lû-uj_i j_j ^-S-Luj-i L^. 4 _o_lj Ijê ö j _j 4 _jö 

^_j uj_j 6 j j 4 -S .Lj 1 _£û 4 (_£j l_i J 4 _jj J ^__lJ (j 4 _jûjj j 4 _j (jjj jLSûjj Luj 4 _j ^uLLujjLj 4 _S_j jj^. 

(J 1— LJ. 3 jILSj J Jk 3 1 _JÖÛJj4_& I ÛJ_j4_j4J9 JJ-L. ^_J LLuJ J 1_J 4_J jl_J^_j4__uJ (j4_S_ Jj_J J 1 3_3 LLuJ J l_3 J 1_S ÛJ_LJ-uj4_J 

(jjjL. uS û J 1 II JUJ 1 3 (J û J jjL." ^__J J û J (j!4j4_û ^4_J 4^_j_j|j (jlj . ÛJ_J_o4_S J 1_J 4-S 4_J_J LLuJ J 1_3 J 1 l4_uJ (j4_S_JJ_J 
(J LLuJ 1 3 4_J J J J (J l-j ^ û J J 4_J 4 4_J 1 J J_J jliSjJ^ 3 (J Ll jILl J J JjL. C LIluJ 1 3 1_J 4_uJ 4_J (J û JJ J 4_J ( û j 4 ljLlj-û 4_j 

.JJ_3Û4 J__1_ûj4_£ JjJ J_j_l_9 (JÛjLuj4_JÎ) (jl_J_uJ__3_J 4_J JJJ (J 1—3 4JJ-3Û4 J_1 J J LuJ (MSPS) £C_Jj4_û (JÛjLuj4_JÎ) 


(j4_^ÛJ (JjLjJ JJJ J-J. 4 11 jj! 1 3 (JJ L^_J jS (j4_J^.jl_j (J iS 1_J 1 J l£AjÛJJ Luj4_j JJ-û4_JÎ) J_J C^_jLujLj (JÛJ-J-UJ 4_j 

L_lj_3 1 j_j û û J 1—3 (_j4_Luj 1 4_j LS ûj I j 1— l^. 4_j_lûj4_S 4__Lj 4_J 4_Sûj-_l_luj4_j (jj4_jjjû4 4_J 4 _S_uj4_j ^_S4_j4_j^.j l_j 4_S 

(j4_j^.jl_j £jjjj_SûJ ^_j_j j L^_Sj Aj 4__& jjj jj jl4LLLi \ j j_i j 1 j jS (j4_j^.jlj . LliS i4_& ^Lijjj 
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V 31 m V V ^ 

(_£4__Jj4_S C U_S j_I_) JlI J_S C_S û J 4A_3Ûj4_3 (_J 1L Lû J 1_J ^_jjj_j 4_S_jj^. (Goldilocks) jjj5j_Lj 

(_£4_J^.jL) . L1 l_LJ J 1 3 jS J Ljj J_J jL^ÛjLuj4_JÊ ^-XûjAJ^ (_j4_î_) 4 _JÛj4_J ^_J_LuJ_ 3J_LJ jLj4_û-ujjJÖ ^_J Lj J 

. 4_£_uj4_jj4_j JJJ öj Ij JL l jul )j I J4_S4 _jjj_û_j 4_1 L Sûj I j4_û__lj ^jjjjL ^_jlj_uj_3_uj 4_1 _ 

j4_j 4_j û j j_3 j 4_£ ^_jjûj 4_j4_jê ^_j Aj 4_ûLj jjê ^_ûjj_9 ^jLljLjj c4_û__lj ( ^_j-uj4_j^.4J 4L1j4_jjj 4_j l L L 

. û j 4_j 4_j^. j Lî 



^j4_^.jLj 4_J L1l_ljû4 Llj4L ^j!j4_j i(j-J ûjLuj4_& j L^4_uj^j_Lj aJj^ j4_£4_j " ^jai^ j_Lj JlÎ jS 

Jj_)ûjj4_j J lS 4 _J_J_J_uJ i4_j4_û_LJ (j4_SûjJjL 4 _Sû4jÛJ ÛJJ Luj4_J . J-LJ J_lS_3J^. (J J L_3_uJ (J Lî J J_J 4.S J J 4_uJ 
j j_ûj4_S jjjL 4_î jS_jj_j jjj 4_S j4_l lj L_j4_ö j4_j . ûj11Sjjj^_j j j_jJjL_j 4_Sûjjj-uj c jj_j_ûj 4_S 
J 1-S û Jj LuJ ÛJ-LJ-uj4_3 j_j J L)J J 4_^.J Lj . JJ-'-'J L) J L)J J_) j 1 \ ^\ \ $) t J Jj LuJ J j J 4 JJJ J 4 J jj J 4_1 1 J 4_J 


I a£L LLjj J 1 J jL 4_J i I jS4_j4LLu_ 94L 4j 4 _Sjjjuj l^jL 


^ûjjJ jûSj_1_jaJjS ^jf4_j t4_j_j_jjjjj4_i 


LLll 


Ûj4 


31 


j JjLuj jjj c^j4_S jjj c ûj4Lûjj 4jSjJ L ^_j LjS_lujj4_jö c û j j_j_iJ (Jj1_9_Luj c_)L9 ^_uj i I j ^_uj L4__j ûjjûjS jj^- c û j j_jj j_j 
jûjj 4_S t û jj_luj_i_i L j 1 _iS_lujj4_jö j4_uj4J jûjj-j jujjjS jli Ij 4t ûjj AÛ 1jjLJ4_sö (j4_S4L_i_i4_Luj j4Ljjj j_i_i4_Luj 

v^_uj j4_Sûjj_iLL ^jûjûj4_uj ^_jL9 4Lûjjuşl jLLL cûjLS-uj i ö j j_luj_i_i ! J 4_S4_Sjju^_j j4_uj 4J 4_^ . 4Lj jj uJjj^ i j ^_i AÛ ö j L_o Lo 

£gLl_S .... ûjj_ij 4_L. I A4_S4_J jfsj^_i ûjjjj 4j 4jjJj^_j j ^_j_9 ^Jljjjjj j ^_jLûjLloLo t(jLi jjj ■ û jj_j I JlL ^_j_ij4_L. (_5jjjj 

jûjLS-uj jûjIjjL. (j L_i lS4_j_uj ijjLLiSûJ I Aj Ljjj2i4_j j (j_LJj_jû4 jûj4_L J I L L4_S4_Sj^.4_j (j4_S4j 4_S4_j_i_o j4_Sûj_i_i 4_j^.jj 
^LL (_j!jJ)4_j ^jjLjLLjS 4Llj4j .LlSû J j Ljû4 (Jjj^. (^L_l94Lû^ ^_j_) 3 (j i**iû J4J) j4_L.4j (juJ j_l_i L jS t (jj !j_L_SÛj lS4_j 

.ûjlj4_S 1 A j l, i jS 
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4j J Lû 4-S û J_J 4.-UJ 


l L L- l j j^jj L£j û jLj LpJn 1 - 3 


1_lj4J (JJ-Û 4_j (Jjj4_SLj 4_j JJ-L A >w ‘ 

ÛjLjÛjA_uJ AJ ^JJjJjA-S ^-û-J-uJ-Ju-O t JJJ 1 J CJJ^J^ -3 J^— 3 I L j 4_j_o 1 j 4_j A_1 . 4 _j_lj û j 4_jJj J J-uJ ^—jLSLoL 


4 j_j 4_S_lj_j 4_û 4_1 4_j Luj Lj . ^JJ_3J Lj û û û j 4_jL j J j j Lj j Lû 4_& 4_j j j_û 4_j Lj j û j I jSö-uj j j J û j 1 J jjL j 4_j V 4_î 
CjjljJ I -lS4_Jj4_uj4_J 4_S j4_o£û J JJJ J J lj J JJ ? û J 4_J 1_£_J J_LJ 4_JÛJ_3 _uJ j 4_3 J_3 J_3_3 L_ Sûj ^_S_dS4_J -1 j J_3 

4_J L1ijj£_3 J_LJ I J— 3 4 Lsjj_û ^JLuJ I JjL J 6 J J juJ 4_3 j l_û4_Ş4_j l g J J Lj-J-j4-JÎ) jLû-JJJ-J jLlljlj Jû j4_J j-J 


. 4_j Ijj_j4_jö ^Jjjjj Il_jjjJj<LS 4_J 4_ûL_j jjj_L 


Llj4_j 4_j j4_S4_j j4_j4_û 4_j jj_jûJ 


L5TT” 


'J 


4_J 1 3 I J j_3 ûj_lj-uj4_j ^_5jjûL 4_j i_^4_j ûj Luj4_û û j 4Ji I j j-uj j 1 ~\ û4S4_j j_j I l 1 992 ^_ÎLo 4_J ^V4 _j 

J l_û J-uJ_3_3 (Jûjl_uj4_& J Lj 4ÛjLuj 4-JÖ jl_j4_uj 4_J J_l_3 I J û J 4 _û_ 3_3 Lj-uJ 3 3 . I J_î— î_3 û J 4_j Lj^X 3 Q Lj 4_J jLû4_£ûjJjL 
4 _ûI1uJ_3_uJ J L j J 1_J j4_j4_î û J Lj J c4-j4-JÎi J 1_J_J J J_3 I Aj L 4_S 4-j J J J J 4-S J ÛJ-L-3 -uj 4_J J J— 3_L_3— 3 JjAj4j^. J Llî 4_î 

j jjjLt^-jjûj ^_jj j j L ^jIlj4_û ^_uj_j L. lj j 4 SS ij c( 1_j_j4_1i ^_S_jjjL.) L4-_û-_j_i j4-S4_jj ûj Luj4-JÎ) 

I L_JJ j4_û_3_3 ^_3_uJ JjL J-J C^_JJÛJ 4_J Ljûjl_j4_uJ J LS 4_J_3 J_uJ_3 I J 4_A_Î4_3 .Ûj4_J_3jSûL lS4_J I Lj jjL ^-jLj-ujjLj 
jLj ~ j l 3 S 3 jj j4jÎ5 jj_2i.4_û4-JÎ5 jûjLuj 4-JÎ5 . j j 4S l 3 j î J3 j jj_iS I jj^_j j 4 _uj J_3_û 4-£ (jj-J—3 I jS J_LJ I J_3 J 4—û-J-J 

j-J û J 1 3 jS 4S (_^4_3 ÛJ Luj4-JÎ) j4_uJ 4-J JJJJ L S_3_jS 4_jIj£_uj1_3 . j j L_j J-S jLjj j-3 ~ J Lv.<: 3 S 4-3 ^4S c5^ 

j l-j 4_S 4 S î 3 j 1 3 1 3 j û j 4_j (jj_j j^ û J j I J j j j-î-uj 4_S û j 4 j 3 1 jSj 1 ( jj-j jS û û j 4_uj 4_J j û j 4 \ 1 ijS_i 1 j l 3 j 

? j j j_j j-j j-j-uj—i j_j_j 4_5Î 4_j 4_j Ljlj 4_û j 4_j j j 4_Sj_lj 

LJ-uJ— 3 I J ^Sa_1_LuLJ_J J_3 4_J jj 4_S_J J J_uJ_LJ J 4S 4_J_uJ J jj_J J^ û J 


L5TT 


4-£ (— J— 3_J—3_3 4— uJ ö L 4-j Lj LuJ_3 J j4_J 4_û— 3—3 ^-JJJ-J . 

^_3 4 Q 3 q 4_j^. 4_j I j . û j 4_j_j 4 _£_lj_9 Lj j Lû 4_£ 4jjj Jj4_S j_3_jIj_jû4 j 1 3 jS ^_j_j ju-j j jj lS ^_j J jS_j j L J j_i 

^-J-J_uJ_3_3 J_3 J J 1_J 4_l_3_uJ_J_J J_3 ^ 4_J . J_3 I JL-LJ J 4 û 3 3 4_S jj LS û J jj Lj J 4_J 4 S 3 3 J J 4_J J J 4.’ 3 S 3J 1_S J Lû-J J J_3 

jjLlJûjLj jj j -lLaj ^j jj ) .ûjijjLlJ c^jijV (Anthropic Principle) Li Sjjjj J LjL 

o. L Wl1 \pJ ^ 1 J 4_J-uJ û J t-_S_3_3J J_uJ_3 L ov’.. u ‘ 1 ' 1 .W tP ^ <u j-j-uj Lj ^ S û 4-j^. . ( û j I j_i_jS_Î û j_i_j 

J Lû_J J J_3 JÛjLjjÛJ J Lû-J 1_S 4_J_3 j Lj_ 3 I J JJ-f^- 4jûj4-j J_3 û J 4_J_3 J 4_S û J 4_S 4_L_3_ujjl-J J_3 4_S_JJJ^. . 4_j Jj I j_l_Î4-JÎ} 
^4_J j4jl£j_3J j4_J L_Lj4_j I J3 4 *! 3 S û J-û 4 S 3 3 J JJ_û4-JÎ) j 4_J jLl 4_! 4 (__L-L_L_1_3 4 -_uJ û û J Jj I JJ-Î4-JÎ) ^_J S LuJ-J J 


. jj_jj_jj_l û JLÎ4-JÊ iJ_3_uJÛJ J LîJ J_3 J 4-j4-JÖ J Ll 4-j 1 3_3 Aj 4 --û_3 4_j_j Lj 

j_3j_ 3 j/4_j v 3 3 3 4_24 _ujJ 4_2 4_î 4_j4_j I j 4 î 4 _û4_j 


3 LuJ 



3 LL-jjjl 3 <t 3 j— 3 jj— 3jj I jj ûû J I J V ^S_J_1 j J-uJ_J L 

4 j_i lj 3 û J j_3 ^_S_3 _û4_S Löûjj4-jö ?ûAj4-j^. jjjJj4_a ^_j4_û4_j 4_jjj_û_j j_j . j_lS_3 j û j_lJ ^S_Î4S 
? jj_j_3 jjjjlS (-Sûj ^g_û-L jj <_SjAj4_& jjaJ4-jÎ) jjjJj4_S 4_S jjLSûJ jjjud 3 jj_3 Ij 4 _ûJi_j ^Jjjj-j 
jj— 3—3 û û J JJ J iS . J_3ÛJ jj_uO J J J Ûj4_j 1 _SûJ_L-3-uj 4_3 J Lj 3 1-S 4-Sj J J. 3 4 û \ J_3 ^—3 L J J-uJ JjJÖ 4_J J jj J 1_S û J 1-J J 
4J a 1 *3 4_j j 4— i_o j û j 4 “ 3 V 3 3 6 A J jLi I J I j 4_2 jjlj4jj 4J j(SupemOV3) jj j 4_j j_uj j6j4 *3 lj 94J <jjjî) 4 _j 

■ <3 J 4 **3 3 3 0 4 JJ^. ^-JJjL. û L-0— JuuO 4j <— S—3 _uj4_J <— SûJ J 1-S 4_J_J J JjL 4 û**3 jud 3 J-0 JJ-LJJ-J ^_S4_JÛj4_j 

10 (J^lSajJj 4 3 juj jj_3 ^4_j ^_j jS (Robert Dicke)<_S_ij jjj_i_3jj i_jj_3_2 ^jLIj l 1961 ^JLo 4J 

^4_S cjV JJjjûJ J J J J J 4-S 4-J û J 4_J (J Lj Lû t 4_J_3_3_û 4_J 4 û 3 3 ^_3 J J_3 4-J J_3 4 j*3 3 3 4_J LL. û û j LuJ J J_J_1_3 

j j j J j 4_S ^_j 4_û 4-j û j û j_j ^S 4_j V 4j . (. 3 3 3 jS_3 I J 4 — û 3 3 ^_j Lj j 4_S 4j J 3 3 3 j jS û Aj û j 4_j ^_j 4 _û 4L 

^_J_J 4— Û 4J J J_uJ JJ_û4-JÖ Lj J J J ^S 4-_J J J_J l_& L 4 J 4_S_J JJ^. jj— 3_3 jl_uJ J J— 3_L_3_3 10 4j J_3 L J J* 3 3 3 I J— 3 L 
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p 


S^u i4j 


^n 3 ^ U 


LûûjA-jLo ju j Lû j_j_û j 4_S ^jöj 3 Ux)4_j Aû n ,jjjLujjA_j j Lj_ljûJ jlj4_j j 1 _Sûj_lj_uj4_j 


j A_J J <Uû AJ j LuJ J J_J_i_LJ 13.7 (J J <Lj J J J J û J AJ L S 3 1_J L S \ 3 (J J I J J J J ( l 'u>l 3 3 ^U 1_S Lj 1 J ^UU 3 “ I 


LJLJluJ IjAJ 

■ d J 1 ^ J JJ 


(_£ J 4_J_î_û I J b J-J J 1_S LÊ 4_J 4j l_S 4_J I J J 4__Û 4 L S LJJJ-uJ-J Lj ^U 1_S 4 3 3 3 3 LuJ LJ LJ 4_J (J J J 4 J 4_S ^U 4_û 4_j ^U 4_J Lj 

?4_jIj 4_û4_j ^ j ^ j-J • Lj LS_j ^jjLjJ 4_S4_juI) ^u Jj j 4_j 4_jIjj_jûJ IjlSLjLS 4J cLij. j V ) sbû û ^4_£Î)j4u ^uL)jj_9 

4 Llj-j jLSûjjjJ I Jj4_û 4_j Lj j_lS û j 4_j_lû I j Lj 4_J lL4_j_jLj ^ S ij-j (jjS_Î4_£Î) 4 _j_lj j_lS_ûj_û jLû-jjj_j 4_S_j jj^. 

4_û_lj . jj j jS l_j jjj ûj4_j_jjjJ jLjûJ j4_!ljj_uj j4J 4 l_S_ 3 j 4 _j_lû I j Lj 4_]4_ûjS j4_uj 4_J ûAj4_j LjLS j4ujjj 
4 _S_jj ^jljj4_û 4_jj4_S_j I Aj Lû 4_S 4_j l g _jl 4_J j LS4 __l_lj û j 4Llj 4j.j4_û 4_S 4_j4_jö jLûj-jLjj ^—lj I jj û j Lj^. 

Llj-j uSjjjj l_j_j4L j LS 4_J 1 "'i j ijj_j jAjûjLj 4J ^_j j j j J j4_S4_j 4_jjj_û_j j_j . û j 4 _j_S_lj j j-uj_j Lj (JjIjAju 
L LJ-j-Lû-J JJ-U J Lû J 4_uJ LlJ_J l_j 4_J J_J .LlJjJÛJ jluj C$— “JJt 3 4__ ) 4_Sjj L^.j4_J 0.5 J_J 0 J I J_LJ 4_J 4_jjJ_û_J J_J 

ûjl_uj4_JÎ) 4_J jjjJöLû ^_S4 uûjjj Iajjj Jj4_S ^u LSûj Luj 4_& jLj 4_J j Ll_lj 0.1 Aj j l_j ^_jj j j J j4_S4_j 

lSj i jj^-j j j j û j 4_j Lj 4_S û 4_j û j l_j 4_J ^_j j j j A 4_S Llj_j 4_jÎD j 1__lj j j_j 


C57 3 JJ J ^ 0 ^Lj^- 0 - 3 6 û j 4 _j_j j j_uj_î |jjlj4L ^_S 4_j 4_j j 1_j 4_J ^ujûj ^_jl_S c Ll_lj 4_j û j_3_uj_û 4_j j4_S4_j ^lV4_j 

j Li4_j_3 Lj ^S 4_j 4Vi^ 4_j LjLSûJ ^ujûj 4 _û4_j I Aj_ij-uj |j<U i aj^ " i v jj ... i 0.00000000001 (_j 4_j ûj Lj 4_J 
^ 4_J . û J 4__L_3_3_) J j J 1 J__LJ LuJ 1_J l_j ^_S 4_3 J J_3 LL 4J J Lû JjL 4_û_3_3 ^ -1 J_J J_3 4_S_J û J 4_J J 4_!s j J-uJ Lj I J û J J Lû_J 1_& 


. ûji ij-jjJ mediocrity ^.uS^ûj 


^g-J-J-uJ LJJ-3 J Lj J l ~\ 3 Aj 4_JÖ 4_J L) A_J 1_J 


JJjL ^U LluJJ 1_J C J 1_S û J Luj 4_& 1_LJ_3JJ_3 (_£j I J -J xj.) j4_S4_] J 1_S ÛJ I AJ AJ ÛJ-3-J 4_!LuJ ^U 1 ~\ 3jS ^_UJ L^. 

c û j I j J j l û lj û j 4_j Lûj 4_j j j j û J (_j jJÎ) 4_j 4 _S_lj 4 û x \ ) 4_û 4_j 4 _S_j j_^. t ^u 4 _S_lj j û j 1 j_j_3_î j l_j ... L& û j j 4_& j 

^SLj 4_jSl-i (Jllj-j j j J j 4S ^_)4_û4_1) . Li_lj û j 4_!Luj j_j-uj ^uLSLuIu (fluke) j4_jjL9jJ *L) I-S4L 

I j J ^u LS ^ 4_û 4 _j 4_û ^_j j j_j (j j j J j 4S Lj û j 4_uj ^u LS ^ 4_ji I Aj j j J j 4_S ^jj j jj_û 4_î 4 _Sj jjl 4 4_jj 4_S_lj i j 

jj 4 _û4_j 4_S_j jj^. (jjjj I J ( era )4uLj4j^. ^4__î LujûJ 4 û ) i ^^4—3 . 4 _j4_jî) ^ujjj jjjjjjJj4S ^ujjju-ujj J 

1_3J 4j 4_Û_JJ 4 _Sj JJ^. 4_j LuJ 1_J J__)_uJJ 4_S_3J J_J 4 _Sjj J ^u j 4_Sj J . û J I j Ajj 4Sj J ^_û û J J 4_uJ 1_lj 4L ^j Lj j 

ij 1_S û J 1_3_uJ 4-jjJ J_1 4 Jl L l 3 3 j_3 ( (J JJJ ) UJU ^S^UÛjLûJ jLj ^LÎ (JJJ 1 3 JUJ (J J J J J ^ 4 j. Ll 3 3 JJ (jjjûj4_jjjj 
J û J 4_J JJ Ll 3 3 I Aj 1_J J (J J l ~\ 3 jS (J 4_^. J Lj 4_î 4 lul 3 J— LJ û J 4 L’i 3 3 l__3_jj Ji 4-J . J 4_S û û J 1_J J ^U j_lSj_ujj 4_S 

. Lj 1 _Sj j Lj j ^_S 4_û jS 


4_S 4_j4_sî) ^_j j jj jj jjJÎ) 4 _j Sjl ûj j_9 ^ V 4 _j . 4—Ljj jjjf 


LS^ Sj ^ jjj jljj/ ^ S-JLj jjJulJ 1—3 


L5T: 


-LLb 3 


j jj 4_uj û j 4_S j j-uj ^_Sj j L*. 4_j lu jj_ 9 ^u Lj l_j 1 j 4_J l S ijj jj Aj 4u^. j . jj 4_S û J ^_u I— 3 I ^ 4_û_jj 

j Ju4j j4_j 4_û_jj ^ujjj 4_S L)l_SûJ jl LuL lj 4_j_ij_uj I j ^a4_j <_Sjj jj_ujj Lj (_jjjJÎ)4_j ^uu-uujjj . j4_SûJ 
^u 1_S Luj 1_j ^_S j j û j Lj j ^jj_ 9 j4_uj 4_j jS_Î4_j I J 4_S 4 S ljj j4_uj 4_j l_u4j <_S4_j t <_uj_u 4_u û J 4_j I Aj4u 

^-û-i-ujj-uj (j4_j 1 jj4_uj 4_jj Aj 4_ûj 4__u Lj j4u 4u 4_Sjjj^. jj_lj_ujjjJ 4_jj_j 4uLjAjLj ^a4u . I AullLo j jj 

cûjjjLjÎ) ^4_&j4_j u9jj_û ^u Lj j j 4_Û4_S j_j j4_ju_£Î)jj_uj4_u ^Suj I jj_u 4u jL-uli 4jj J Ij 4_S ûjûjjjL 
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j_j 4_uojj-!9 _jj_j 4_o4_j û j Lj J tc L-LuJÛ û jj_LJ j j JjA_S jLjIj4_uj j_j <4 i_j Aj 4_û_j 4_lj 1_j ^4_j Ijî)öjj4_jî) 

. û j 4_j Jj^ Uxi 

4_J l ^ ijj_j j ^ j iXjjft t j-j jj JLj l_fl 4-J 4 _l_l_ljj-j 4_^ ^_jLjûj4_uo ^_^_lj j j J j 4_S jjj^. ^L)^" 1 " 0 ^ -3 J^- 3 

4_J 4_q_lj lS û j û j û Aj 4_û_Jo jJÖ 4_j 4 S u j 4_j l_£_lj L guj^. ^4_£ jV L ^ a ijj Jj 4_S 4_j Lli u û J ^j im il 


Jj£j l û-kj Lj û j 4 Ju j-j 4_1 j jj^. c_Sûjj4_ö ? 4 II juj i ij-j-j ^—ljIIS juAj4-j^. 4 ^ 3 ^ jj-ij^. iLjl4_j Lj4_j IjujjkjLj 

(jjJÎ) 4_j LjjjSûJ 4_5j”jj_jjLS ^ 5 __ij4__Lj L j4_j- jj l_S4-j-ojjj 4 _ûjL jj ^_j j j_ij-i-j j j J jjL£j_& cLj xVijj-uj ^-jLSûjjjî) 

. û J 4_J_J_J_J_Û_J j LuJ J J_J_Î_LJ J_J Aj 4-J^. J û J Lû J_3 J jj_LJ J J_J jj-uj J J J û J 4_j l£ 4_J_J l_j û J 4_uJ 4 û \ J_J 


jL^ûj_j_& 4_j ij_j cjjû J Lj-uj j j J j j 1 _j_j_! j Lo ûj__lj_uj4_j jjUj 4_£ (j4_j Ijj^ j4_j i jlj 4_! jl_^4_ujjj-j 4 û \ j_j 
jjj_j ö 4j j 4_! j ,lj4_uj4_jj4-S . jj£Lîjûj j Lj j_L ^_ûjj_ 9 lj j LSûj_-lj-uj4_j 4_Î4_ûjS 4_j jûIj 4_SLjj ^_jû J 
V4_j . ûj4_^_jj_j ûj4-S4_j4_J j LSûj_-lj-uj4_j 4_Î4_ûjS jj_û4_ê j_j 1jÛjjJj 4S jLjûj4_uo 4_J ûj4_£_ljj l \ 3 j l_j 

J l_j>L4_û4_iî) 4_j . 4 _i4jÖ l_S4_j_3j Ij l 3 1 3 ij-2l 4j 100000 4J 1 j4_!j5iA>_j ^_Sjj I j j£ 4_j 4J l_j_L4_jJj j_L 

3-û Lj-J 1 J . 4_J_J_1 Jjj 4_3 1 J4j 1 j_L_3_uj 4_J ^4_J J Lj 4j J LJ 4 û \ J_3 ^_JJJ_LJ_uJJJ J J J L^ ÛJ_3 _J_uj 4_J ^_JJJ_J 
4 û \ J-3 ^_3 J J U JJ-& 4_J jj_3_3ÛJ 4-J û J 4 3 9 4j j4_J 4 û J 4-j_9 4_j_J ^ L^_j4_3j4_uJ LjLSûJ jLjjL^.Lj J [S fljj 3 XX) 4— 3 
J L^ÛJ_3 _J_uo4_J JÛjLû-uoLj jj 1-S 6 4 J 1_J J L^. Lj Lj-uJJJ-uJ ^_3 iS LuJ 1_3 Jûj4_J J ljûj4_uJ C Ij4_9 J_J__3 j_3 J L^4_uOJjJ9 
t_S_3 Aj4-JÖ 4_J jL_3j4_3JJJÛJ 4 J L^ÛJ_3_J_uj 4_J 4-J ££J_J ^-^^UÛJ^-j ^_3 J j£jj_uJ J J J J_J ûj4-j_J_J JJ^. J_3 ^_£_J J L^. 

. Lj_j j J û 4 j j Lû 4_S j-jl_SûjLj 4 _uojjJ9 4 û \ j-j jja_Î4_ û 4_S ûjLuj4_jî) 


jûj4_j jj 


4 j 1_3 j j j 1 Aj_j j ö j j 1 -j û j 4_uj 4_! j 1 J^-J J 1—3 4 j I 4 j j j c A 3 Aj 4_JÖ L \ \ 3 û 4 I Aj L^ J Lû 4-JÖ 4_! 


4_û_lj ^-jjj-j j_j j 1 4 j jj ûj_3j^-jj jjj ^-^4 -jûjLoj L_&ûjj4—& 4j_j4_^_j 4_jj4_S Lj 4 _û_lj 4_j jjlju 4 _a_jj 

^4_j û j 4 _j_j LjjjJ J 4_j c4_jjjJj4_a ^_j Aj4_uj4_jj4_A j 1— a_o l 1 4_ ij 4 _j j4j|j|jjjj j4_j jjûjl_j4_uj . j_j_uj_3 j_j_j 

4_jjj_j jj 4_j Lj J j£^£LlJ j L^ ^4_j . 4_î 1 Ajjj j j-uj ^—îL^ûj-jJÖ ^_a_j 4_uj j LjÎ) ^_j Ij ûj_j Lûj 4_9 J-3J 4_! 4_j l_j Aj4_uj4_jj4_A 

. J__3__3_3 1 AJ 4_J 4_û__ 3_J J û J 4-_l (J jJÖ 4_J 


1 -Ao l ~\ i4_j ûj4_j j4_uj 4_! j Jjj ^_^4_j4-j 1 j_3_3 j IajL^ 1950 ^_jVLuj 4_J ^_jlj j4_û4_j l_^_j-uj4-5j j_j_o4-5j4_j 

4 û \ j-j jj_û 4 -jö jj_j 1 j jj û j L j j_ 3 jjîj -jj - 3 (Fred Hoyle) j_jjjî) 4 _jj _9 nA 3 i jj^. 4 _o 4 _j 4 _S 

. 4_J_J Lj ö J 4_uJ 4_J û J J Lû J J_3 1 J_3_3_3 J 4_j J J_L_3_uJ J J J û J 4 j 3 jj Aj L_û 4_! ö J Lj û J 4_uJ 4_! J L£ 4_J_J l 3 û 3^ 

4_j Lja 4_j 4_j j Lj 4 4_j 4_û ^_j jj j j_3 (_S 4__j LjÛ 4_j 4_j j 4_j 4jö ^_j_û jj 4_j ^_Sjj Lj j_jjj ö J Lu j_j_^. jj Aj Ljö 
j— i jk jj Aj LjÖ ^_j 1_£ ûj 1 j l 3 ~\ 4_oj j_9 ) . 4_j4-JÖ j L_3_3 jj_j 1 Aj4_^4_^jj Lj 4_! JJJ- 3 J-J-J JJ 4 j jjj_3j_LJ (_^4_j 4jjL Lj 
J ûj'j l 3 ~\ 1 Aj j JA J-3-3 4_! ^ V 4_J 4_J 4-JÖ J 1_J_J J_J j J_3 J û J LûJ J Lû 4_& olî_L^ J J l_j J 4-JÖ J 1_3 

J Lj ^ J_3 _uJ_lJ J ^ J 3 1 lJ & Ab 3 - 3 lj û 4 4 _û_J_ 3 jj_û 4_J . jj_3j_j jS û Aj_j (Isotopes) j Ljj l_S4_j jj j j_j l_j 

4 û j j_J ^—î 4_o4_j 4_£j_al 200 L_Lj4_j jjj4_j jjjAj4_S 1 a£_j_j 1_5>4_! j 4_j 1 Aj_j ^_j j_j j j_j j Lj 4-S 4_o ja 4_j 

4_! 4 Si. 3^4_3 jj-jjl_£ 4j_3jjJl_j jjj j-j j4_uj 4_! ûAj4_j j Ljj ûjûjj_L^4_jV 4_! . 4_jjj_j (__s_uojj4 

. 4_J_J 4 3 3 3 3 4 j-J-û 1 Aj 4_J J l 3 û 3^ J J_0 4_îö J_3 J J 1 3_3 [S 4-j_3 J_LA_LJ JU 
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4J 4S I JLj 4-jÎlj Aj 4_j j LS ö JLj 4_o_a j_& Öj4_j j)jj n jS lSûj L$ 3 3 Aaaj I Aj4_j 4_j4_j|j4_J lS_jS4a 

u û j ^£_i i-j j ^_j j j_L_Luj j j j 4_j 4_j 4 _jö j i_o jS . (j-ij-3 1 jS jj-uj j j j ( S i I i co n ) jj^j Ljuuj <__£ û j ^ o ^ j_j 

û Aj j-j j_j 4_j U Lj <aj Ijal ui ^^4 a jaaSaaS 4_j jLSûjLSjJÎ) . laLSa 4_Lj4_S jj-jjL^ ^_j jjj.4Ajjj.4_S 

j 4_Lj 4_j j ja j ^ l£ *- 3 - 3 1- ^Sjj 1 4 4_jjj_û_j j_j . j-j j J_j ^ 1 _j^_j 4_j Lli i ) ö J j-j iS 4 _ojL j_i j 4_a 4_î j lS 4 n i j_j j LS 

j jS_jJ_3_A j û j 4_j (_j jJÖ 4_j . j Aa 4_o A j_uj j j j (j—) j j-Î j-3 Lj Luj 4_j 4_û j_j U A j j 4_jö j a j Lc I A j J J j j ^S 

ö j 4.S 4_j 4_î j L-lj l£ 4 __ljj 1 i û iS 4 lj Aj 4-û.j 4__lj Lj t 4 _j 1 Aj j_j j 1_£ ja j 4_I 1 A_lj ö j j A A (j 4 "i Li ~\ 4J jjL j 4_j_uj 1 j 

jjjS 14-S 4_j jjj !A-jLSaAj4_j j Lj 4_J i C|UartZj_3jl j£ J jjSaJa-a j A-j l aSja 1 A j Ia^. 4_û 4-JÖ 4_j . 4_^_j j_j 

jLjj ^jj-j ^_^_i_ûjj_ 9 4_j4_!3ij4_i 1 1 Lu i ^V4_j . organism s lungs 1 ajLS4 i i^i a_j4_j 4 i u,u jLj 4 _î lSaj 

jj j4_j^. j l_j 4_J j Ljl£-1S j 1_S 4 S ^ j-j 4_j j Ljl£_3 4 _Lij4_a Aj4_£4_j i jS_i jjuuj j4_uj ^a lS4_j Aj I Ajjj 4 _ûAj j4_uj4J 

. Lj 1 jjj-j jj-uj I A l_j_jj_ûl_j 

. Ljl_S_j 4 _Lj4_a Aj4_j 1_S4_j_j La Aj4_uj 4_û_L ja (_£j-& 4_j l_j-j4j JjJjSLj 4 _a_a4_j^. ^4J j j_o 1-j ^ Sj j Lj j Lj4-jl_j4_j 


lithium hydride^jjuj_J jaaIjaaU 4J 


4_£ j! a4_jL_ 3 (j4_jjjl_j j j A j_3 lj_3 A A L_Lj4_j 4_j 1 û ~\ j_3 j4_j 


û j Lj j j A j_3 1 j_3 l_j j LjlSj j A j 4-JÖ . j 4 _£_j jj_uj j j A jj ^ JJ 4_i U jj 1 _A 4_a 4_J c 4_a_j ö JJ-J ^ Ji ijj-L ^ S j S ö j 4_£ 

Uajj4_jÖ . Aj4_jjj£_i jLjjljjj ^g-jj j S 4_j 4_J Ja j ^ jj-ua ij4_jjj_j. 4_î j-J-3 L^jSLj jLj Aj4_jjjjjg i ^4 _&j4a 
^_j_ 3 j j j j j A A ö j 1_j_uj j_i j4_j jjAj4_j 4 ö j 4_j_ij_j_û A A <_£jU l_ Saj 4_j_lj j_j j l_j 4 _û_lj j4_j 1 g lj 4_j j4_jSl_S j4_j 
I Aa I_û4_j_uj4_j^. 4 _î j_i ^a1_S4_ajjJs 4_ûjL j_3 jjj^. 4 _j I A_i_j ^_jjajj_i ja4_L j4_^4_SjjLa 4 .S jjajLS lLlj LS 

? jj I jfLUjjj A 

t ^ j liiA ^g— 3 Aj Sj axijj A 4_J j4_SûA LIi-ujAA jLSajaa Aj_3_3-uj4a 4_S ijjlAAAjjj lLa LS jLaa4_JÎ) ^4S4a 
jjAAaLaaa 4_aajSS4a ^4a . jjSaaS4a j jAAAAIaS4a4a jal J.JJ Aa 1— & j j A c l"i i i A A la-ajjA jjj_i£aa LS 
^ jaJaJÎ) ^_ûja4a j j A ^£ja l^- 3 û A . j4-SûA l iajjA 4_ûaa j A j 4_j j ja_û j 4_a ja ûjj jLSajaa_a4a jjj^. 4 aAj4a 
^A IJAJJA J I JA^. j4-£4_Sjjl_j 4 _^A_ûJa4a Jjj4_û4a i beryllium ^JA-L-JJAA ^A A J Sj J.XJJJ A J_3 J_3 j Aa I aS4a4a 
Ia_û4aa_a ^-Salo j li-jjft ^SjjLa j4_A4_î LIiaaIjaAA ;Ij£a_ajjA ^j_i_LjAA lLaL£ lAjAajj ^aa 4a i . 4a I Aaa 
j4aja jjA 1 a 4_ojaJajaa j4a j4_Sajj^. laIaLajjj 4_û4a ^V4a . jjajLS ^ajjaa-ajjA ja iaajaa lS4a 

. ^.aSjj La ^g-o j iJaU 4a ö j 4_j 1 1 A A j l lajAA 1 1 Ijal Ajjaa_ajjA iSOtOpe 


lSjaLS .LaaaAA jlj4_j j 1 a 4.S 4_a_la. j j Aa U 6jLSajaa-a4a ^aL£ iaa A I Aj4_a 4a ^a I j jS 4S4Aj.jAjjLj 

J-LA-ÎaS j4_Î_3 JJA-Ia-û 100 4a J L_3— j. l_j A û J 4-S j4_Î_1 J ja_ûjûaSaa jLSaj_3_3-a4a ^SjjLa I Aa J JJ 4_o4a 
^jaJajaa ^Sjj La j Ia^j jj c jj 4S ö A c. S 1 1 j LS4 _£jj La I A4a Aja_aj4a ^ S_i j A jj 1 a 4J . la La A A Kel VÎ n 
LJaA I jj ö A ^jj I 1JAA . LL-J J 4_S ö A ^ j-jJ_3JÎ) ^Sj J Lj 4J jS J 4 _Sa lAAA 4_JÖ J A J 4 a AJd j U. J Aj 4 a jjjj 
jjjj LS 1 1 J’i 1 ■& ^^4a . A3A J A-lS 4 a CAjIa4aL_3 4_S jjajLS ^Saa ja j ja L_j ^A A jSj-A j j A ja ^ jaJaJÖ J 4 S 4 J 
j LS 4 aa 1a_ûaS 4a l g S- 1A ^a AjS" xxij j A ^__la4a4_û 4a Aj4aaaajS Lj 4 a I A_o ö A j 4 a 4_î J -L9.JJJ 4 ^S4 a4_Saj 

(j, J ^ l'J'J-o jS 1 a 1 j4ui 1 1 1 lSöj jLj l aa 4_jaaJ jjaj^. 4S BordeaUX jAjj_i ^aIj4_a i_Saj^.IAj4a i-Sûj 
t ^A 4 _ja Lj 4a aS j j_o ^a 1 j j_3 j ^ JIjaS 4a j j j-J ■ AAJ SjaJ jj 1a_aj_ 3 A j 4 a j j A j 4 a j A j 1a 4_î A jjj. 1 a 4 <aa jSa 
jSaja A j 4 S 1 1 4_S jLSa_aj!jA ûjaa-a4a jAj4a Aj4_Sûj4a Aj_3a_a4a ^jjLj 4_J jjajLS cJjLSûA Claajjj 
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j û j 4 »j_lS 4Jj û J Liajjj 4 jj_uj ^ûj t^_jljj£ ^_c l_j ji 4 _jLjûJ ûjj Lmj4_j l ^ \ ) iS c J j£__j Lo-uj Lj l_ ^ û j . t i 

. û j 4_j û 4 _j û j Luj 4_di ^_j Aj^ Ljjj J j_j jj ^_j l£ 4__uj j j^9 4 û \ jj j (j jj j l£ 



jjjö 4 _j 1 J-jlSûj V uj.) 4 _j jlj 4 j jjjjlS I Alpha LaJLj ^jljjjj ^ujjjujjjj 

^—iL^LjjLj (_£ûj_ijj4_j i LL i iû û uj_ujjjJ ^j_i_I_l& ^ Jjl_j jj- 1 - 0 1 1 4 1 a£4_j4_j 

.4_j4_a£ûj jjj ^g^jjl^jjj ^^-iSjjLj (jLijji 


LLÎLj (j4_S_ijj4j 4_Sj JJ^. 4 j lj j-A 1 (jLLÎLj ^g-J-j l IjuJ ^ Jujjjgjjjj (jjlj 4jjjjl_£ ^g-JJJ JJjuJJJ 4 ^ Juaj-uojjj jiAj 


4_j4_û 4_j Lo4j 4-j 1 4 ^_uj 4_j 




i j. i 4_S 4 _ujj_ujjjj 4 


4^J_3_1_J 




ÛJ 4__L_3J 1__3_uJ (J LLÎ 1_J (_£ 4_J_J J 4_J J JJ J L^ ^_J J J_3_ 


JJJ_ 


. Lj 1 _j 4 J a l 'i4_jj4_uj4_j Lj4__û 

H LL L^ û û û J 4__J ^ 5 __3__1_1J_uJJJ ^__J LuJ 1_J (J 1_J JJ_9 


^_j ilSûjj (jj^ 4_S 4jS ^_j_jjj_ujj_ 3 jj jJÖ 1 4 1952 ^_î Luj 4_î 4_û4_î ji 


)4_uj 4_j . cjjj a4_S 


JJJ 


ûû 


4_jjjjjjLj ^jûjj (J4_j4j Lj 3 3 jLuj^4_j ^_j4_£jjj4_j LjjjûJ ^ jj_LjJÎ) ^_£jjlj ^J4 _j4_Î ^jjJjjj ^_£jjlj 
J Lj j jjj 4_j 4_j û jj_uj 4_j j 4 3 ij j j l_j û j 4_j 1 J j 1_£ ^jLjj 4_S 4 ^ 3 j J 4_o 4_j i 1 J 4.S û j jjj_uj j j J 4j jj j 1_£ 

ûjj ^£j_uj i_j ^ j^i ij4ji_S j4J i û j l jj . 3 î resonance ^jûj 4 _ji_£jjj j lj JjJÛjIjjjj ^4j .Ljl.Söi 
(Caltech)^_LJLS 4 _î (William Fowler)j 4 _îjj _9 ^ i Jjj & jjj_û ^_ji_£ 4 jjj_^.jj j 4 _uj 4 _î j 4 _ê c 4 _jjj jIj-ujU 

j4_uj 4_î ^jjjjö (j4_$4 i 3 3 1 jjjj jj jj-J tjjjjj ^g_^4_jjj iSj-ujj 4_S 4ûj4__ujjj ^LLuj jl_o4_jö cjlj4_S 4_j 

■ U û j j_î 3 4-^ j j Lj ^_j j jjj-uj j j J 


4_jjj4_^j û j 4 _jjj j j^j_ 9 l_j ^_j L^4_j_Î4_j i^j4_JÎi L_£4_jl_jlj jJÎI ^4_5>l_j jûjLj j_o ^_j 4_j jj_uj jj <Jj jJÖ 
^ jjj4_j4_o jj Lj_uj4_Lj4_j ^g_$4-j û j j Lo 4_j j l_j4_£4_jjj Ijj J ^jjSjjlj (jl_jjj_9 ^_j L$ Luj Lj Ljj î 3 j Lj 4ûj4J4_jÎ) 
Lj_ujjjjj (jûjlij4_j 4_j jj4_£ Ij4_oûJj4_uj j 4_Î . (j-J 4 ^4 _jÖj4_j I jj L^ ö jj_2-uj 4_j j Lj 4_J 4_fi 4_j4_jLolSl_j j4j 
LujLj ^4_î 4_S Ljl£jjj Ljj4_^jj j4_jj Aj4_oûjJÊ4_j j4_j (jûjljj4_j 4_î Lj ^_jljûJ4_j ^j^jjlj (jLjjj_ 9 
^4_î cjjjî)4_j ^ ^ jj jjjjj 1-j ^_jj_ujjjjj ^jj-uj I j j 4_uj 4_î û j 4_j iJ j£jJ 4_j ^V4 j . ö j j__3 1 £Ö ^4 _&j4_j |j4jl_jl_jjj_9 
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<_J_ûjJJ_uJ iS LuJ L> J 4_S4_J (J Lj AJ (J JjSj I_J_uJJ_J 4_J ÛJJ JjS J l. IJ-uJ û J i.^ n l_uj4_S I I J J (J 4_j V LuJ 

LIlujjjJ û j û j 4_j j_lj_o jS ^_jj4_J jLS4_1jJj_û j_lj I j_j û 4 4 _o_lj jj_û4_j ?jj_jûJ jjj^. JJJ -ij4_S i 4_j Lj j j_j j 1 j 1 i^. 
^g-J lS 4_i 4 LJJ^_J-J ÛJ-L& ^g_Jj4_J_l j4__uj 4_J ^g— LJ 1 IjuJ (jLLÎLi ^g_J 1_S û J 4_j I J J 1_S ^g-Lj_> £g_î û J J 1_û_LJ 4_S (ju4_S_j 

. û 4 3 4 _J *_J_uJ J J-uJ 

(jj_j_& ^_jj_i 4_1 Lj 4 _uj 4 _J 0.5 l_ Sûj ^j 4 _Jj£j^_j 1 1 j jS 4 _S LjIjûJ ^g-j 1 L’i lj ûjjj^. j 4 _l ^g_j JjSjLûj 4 __j 

^4_j^.j4_uj (j4_£_jjj ^—ljLjûjLS ^jjjö ^g_j4__uj aJ 4 jL (Strong Nuclear Force) j-L34^ ^jjLj 

4_S (j4_jLjj j4_j (jj4_S4_j 4 _j4__û4_j .LjLjûJ jLj4_] j ISûj_lj-uj4-j (jjlj4_j ^_i 1_S4 _ju^_j_ujSj_i jLj j 1_S4_j j_jj 1_S 
j Lj j ^g_j j j_j ^g_j iS 4 _j^. j 4 __û (j û j 4_j jJÖ 4_j c‘j 3 3 û J j iS Luj_j j ^g ljj J-S ^ 4_j_uj Lj 4_j . j-j-uj Lj_j û J 4__û_lj 

cjjjJjjSûJ jIjS_jjLjJ ^g_S 4 _j 4_S_j j 4_Î4__ûjS 4_j ^gLilS t j iS 4 \ \ ) j j J j 4_S 4_î_j J j_û j ö j 4_j j j£_l9 Lj 4_j 

Lj j_lS ^g_j iS Luj Lj I j jS j 4_uj 4_î 4 j \ î jSj î 4_j j_i 1 ^ 4 4_j Lû 4_j . j_jLî_j J 4_jö j 4_j Lj j_j_9 ^_j 1_S 4_ju j j_lj 

^-jlS j j Lj (_j j_jJÖ ^g_j j_u^. Lj_j 4_j 4 _û 1 3 4_j j ûJ j 4_j (j_j j j_j_uj_j 4_S û j 4_j Lû 4_î . j_j jS_j c. A ljjS-jj ^g_S 4_j û j_j_uj 4_j 

LJJ-JJJJ jS_î 4_J . Lj \ 3 û J I J J Lû_JJJJ J 4_uJ 4_î (J J 4. S 3 1 J l£ 4_J_J_J ^g_LuJ_LJ ILl£ J_û J J l_£ (_J j_jJÖ j Lj jJ- 3 *Lj 

. j j I jL_S_jj Jjj ^_S_ij I j_j_uj 4_j jj4_SûJjûJ I 4Û 1 û 3 1_S 4_j_lj j j-3-J 4_î j4_jIj4_j *_ Sûj j l£ 4__lj 4 \ \^\ \ ) ûjjS4_j 

jj 4 _j_lj_û 4_j 4<Lj_jjjSûJ ^g_j_jûjlj4_j 4_j jjjJj4_u ^g_j 4 _j l_j jj^. cj_jjJjjS_ 3 ^4_S jjj ^ S ijj 4_j 1_j_j4Lj j4_S4_j 

. Lj j 3 Lj j Ljuj ju jLjj j_j I 4_j 1_S 4 _j 4J L^. (j4_jjjj 

(jLjûj4_uj 4_î i 4_j I j j_j j-JjljV jjj 6 ûj_j_& ^Lj I j 4 j_j (j 4-S 4 i 3 Sjj Lj ûj_3JÎ) j4_S4_j 4 4_jjj_û_j j_j 

jl_ÛJJ_3 ^g_S4_J ÛJ_L_3 -uj 4_J ^L_lJÎ) 4_JJJ ^J_J_L_J_& 4_J JJJ_3ÛJ UUU*Lj^“^ ^g_ 3 1_S 4_j_JJ^. J J J_3 L& JJ_û4_JÖ |j_jjjJj4_S 

J_9 U j-^- ^_î (J 4_S 4 _J_uJ_ 3_3 4 û J-3-9 4_j (J L 9 J_3 J 4_J J-uJ 4_J | J_J J_J J_3JÎ) 4_J J j J J 4-S 4_J (J 1—3 t J J-J û J 4_j LJjJ j j J 
^ 4_JÖ j 4_j (j Lj j ^g_û j 1 j-9 Lj 4 j j j J j 4_S ^g_j l£ 4 __uo j jJ9 4 û \ j_3 ^g_j j j_lj_uj j j J (j jJÎ) ö j j-J û J 4_j jj Luj j 4_j 4 1 J û J 4_j 
J J J J_3 J_3_3 4_J (J J J-J û J J J J JJ^. û .iS 3 3 4_J Lj J J_J J_3-uJ J J-j Lj 4_uJ 4_J 0.2 J 1-S 4_j J_3 J J_J j4_S4_j . LjS 3 

L_l_uJJ J J jj-jjj_3 4_S l-Sj 1 jS ^g-J 1_S ö J jj^. 3 1 " * jJJ Lj (jj-S j4_S4_3 . jjj_jûJ { J 1 J4_j l_3 L-j} J \ \ \ 1-j J 1_S 4__Û J_3 4_J 

4_Sjjl_j j4_J jjjjûJ j_jj I J4_j l_3 l_j jLjjjL. j_j jIj4_j Lj_jjJjjS_j Lj4__uj 4_î 10 (j4_S_jj_j4_j j4_SûJ 

L S IJ J-pk jS û J Û4_jûj4_û Ij (jLS^-Sjl jS ^g-J l II xJJ 1_J (jjS I 4_3_Lj_uJ I J 4_J t j-Jj4 S’LxlJJ J jlj4_J 4_S (_j4_J_3_ûJ_34_J 

. J I J 4_J l_3 \ Sjj Lj (J û J LûJ J_3 J_3 J j J ^g-J J J_J J_J û J I jS J 4_uJ 4_J (j 1—U J LujS Lj^. 


Ut 3 


4 L 1 * 




1 Aj LS 4_î l 1 \ IJJ-1 4_î ^g_J J I J 4_J l_3 L S \ î LuJ J J_3_L_3 _û 


Lj 4 _uj Aj 4 _j^. 


I J (jlj l_S_aS 4_j 4_j4_j I j 4 î 


. (j_j jj1_j l_ S_ ij UJJJ JJ u LS 4 _j_j I j 4—9 4_j_j 1 jj j J (jûjLûj J Lj LS_j 4_Lj4_S 1 Aj 1_Sûj Luj 4_U) 4_î jLjj 3 

4_S_î_iJÖ ^g_î l i \ i j j_3 I Aj_j I j J J ^ £g-uJ Lj_j ^” 3 4 U^ -^J^Lj j S ^g_j LS Luj Lj ^g_j_> 4_j 4 _S_j j_^. ? 4_j 1 j 4 __û 4_j ^ _i j. j_j 

l_Sûj j Ij4_j ^^4_j 4_j_iS_ûj_û 1 4 j_j ^g_j 1_S 4 __u I j j j J 4_J j 1_S4 _lj4L3j Lj ûjûj_jj . 4_j_iS_û j_û jIj4_jLj 

C57 3 Uj J ^ LS^ *LJ 4 S j_i (j4_j Ij4_j jj_û4_jö 4_î . jj I J4_j l_3 l_j 4_jj_j cjSjjj4_J (j_j j_lj ^g_j LS4 _jjjj^.j_j 
4_SJjjj.4_J 4_Sûj Luj4_jö 4_S (Jûj4_j (jj_& 4 _j i LjJLiûJ jj ^_j LSûj Luj4_jö ^_j Jj S Ûi j. S o-Sûj <_Sjj_^_j ^ S \ ijj-Lj Lj 
4_î û j 4_j_j j 4 _Sjjj J j Lj j jj^. j û j 4_j j û j 4_j^_j_j j l j lj ^_S 4_j 4 _SJ jjL 4_j_i j 4_S_j j û j 6 j 6 J 4_jljj^_j (j 4.S 4 _j_j 4_j j Lj 
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uj jjj4_uj AJ LjÎ) û j j 4_jÎ) . j_ A II \4_J4_j (jl-J juu. i j-uj ö J jLj I 4 4_S 4_1 4_î L^. jjJj4_jÎ) A_J . ulu_î jj^u jj_j 
. L1 iSû J ^4_S ^j—3 I JJJ 4 LS” Uj ^ J- 3 1 J J ^ JJJ (j4_j JJ U 1 JJ- 3 (_5“ 3 ^jSlxl 3 S (JJ_JJÎi C ÛJ A_J_3 IjJJ -i 

^4_S V 4 JÛJU-uJ 4_J jl_J_jlj_3_J JjUJÎ) Ûj 4_J_LJ_J Lllj JJ*} Cj4l J J J Q I J-3-J (J I Jj4-û j4_S4_J I J_3_3 I JJ J J £^_uJ 

j_j 1_&£jj<LjÎ) 1/16 A_j Ij_ljIjjjJ 5 <U t 1/8 A_j Lj_j_j û J A__o A_j I J_j_j I j j j -i j I jj^. AJ I aSuI LS 4_J Lj LS û J 

j jjL c ^u I j j j -i £^-uj 4-J j_j Lj j c ^ l ~\ 3 4_j j 4_j uS û j . Lj 3 3 û J û ju j ^ 4u ^ J}.. 3 * Ai 3 4_j juu ju ^u 1_S 4 _lj I j j j 4 

^ûjju j J j S juI jl S (jjjjöjj ^-jjjLjLj ^5 jj-uj 4 _j 4_J l_j axi j V Lj jLo4__& 4 _j IjjIj4_jLj ^ £j L j J 4J Ljj j I jj lj 

j4_jö (Black Hole) jjûj 4_j jj 4_j L_j_ljû4 j ujjjûaLlj JjjLLj i ö j 4 _j_lj û J_jJ ^-Su-u^u j Lj c Lj_j_j4_JÎ) 
^jj-jJÖ j j l_S 4uu lu û j 1_S ÛJ.JJ& c I J_lj_ûj_j4_j (j4_ j I j_j_j 4j . j j_u. û -iSuu jLûjj_û4_j ^u lu j Lj_j_3 jLj£_j_ûLj 
jLj jl_j4_ûj-j4_j J Lj ^g-jjj 1 a 3 l4_j 4_j I j lli Lo 4_û4_j . JjSû4 jLjjLLsûj l_S4u l_ Sûj j 4 j S L’i 3 S 

ûj I j_3_uj ^a4_j ^ju4u j Lu. 4__o 4_JÎ) 4u . j_3_uj_j j j û J l_Sj j 1.1 jûj4_j ^jjjLijj ^_S4u4_Suj 4_j jLj j_jj4_jûJjûJ 

. Lj_j_j L_j_ujjjJ jj_j4_j j j_o 

jjj Lj_j j 4_S ö J j û J lj 4Ljl£_3 jLjA-û-ûjjJÊ ^jj4_ j_j_j ^g-jj n'ujj ^_j4_jö (jlllju cjjJLj j^j jj_^ I j_3-uj ^uuj4_Sj û J 
Lj_3j_3 I J_3 û J L_3-j4_j J û J I jj_Su J ^U J J J 4_J jjj 6 J 1 3 J 0 S-3-J J l 3 S u" *i.i 3 .u.) Lj-uJJJ-uJ ^U 1_S LuJ lu . Lj_3_3 L_^jjj4_J 

j4_u4_J . (. 3UL^.4_j (. S 3 3 LjuJ. 3 3 (j4uûJU-U ^4_J (J 1— 3 J (_£ 4_jj4_j l_j Lj_3jJ3_3 ^ 1 ~\ 3 4-J L-^JJ^ 3 jjj ^j-J I J ju 

(JÛJU_Ujl_& J U9JJ-Û 4 4_jljj_j4_j I J 1_J J-3_9 ^uLSAjljUjS J_1 LuJ 1_J 4-J Llj4_Suj ^_^4_J ÛJ-J-uj4_J ^UjLSöJjJ 

■ 333 ö ^ 4-1 Lj_uj j j J 1 11 uj 3 3 ^u Lj j 


^UU 4_S I 4-J-J 1 3 L’l 3 3 1—3 ^g-J 1^4 La 3 Sj L& 4_J (j£_JjjS4_J (JjS_Î4_jfc J 1_S 4_j J 4_Su J JU JU-UU_1 I JJ^U J 4__U J J-3JJJJJ 

j£jjL£ Jj1915 ^JLuj 4J jUjj^ uSûj .(Cosmological ConstantJ^jj jj^i jjj^Aû ^jjj^ûj 

. ^^UÛJ 4-Jj_û jS 4_j J 4_j CÛjlj-uJÛJ JJjJj4_S JJJ Ij (_£jûjl_J C 4jS_uj4_S_ul-3_3 j 4_S 4_j_i j j-3_l J-3 1 3 Jg 3 3 Lj 

jjLj 4_j jûjlj ^-SujuJÎ) I J3_j 4_S 4_j_j j j_LJ j_j_j 4J j4_j c j L j_ 3 S 6 J I j jjj_S4_j jlSûJjLo jj-o4_jî) jûj4_i j jJÖ 4_j 
ÛJUJÊ ^4_J . JjS-uj4_S_u1j_3 I J_3 jjL jlj 4_J jLojI J jj jjjJj4-S jj4_j^. jûj4_jjjjj IS_J Ûj4-J JJ jJjS-uIjS û j J 
- I j 4_9 ^_o4_JÎ)j4_j j_S_Î4_j Lj4_j l_j Ûj4_jljj4__3_j L j ^_S 4_j û j Ljl j 4 __uj 4J l_3)£jj4_jî) tjjj4_j jj ^_jl_Sûjj-Ö) ‘-Sûj 

. L1 ll-SûJ 4_Sûj_JJÎ) ^UJUL^. ^j4_!9jj_uJ 4 3 3 3 j j Jj 4_S ûjju4_j ^4_J iAjlS 


j4_S4__iujjuu 4_î j 4_S 4__i_j_3 j j J j 4-S ûjju4_j j_i 1 3 i'i 3 3 Lj . 4_j_lj jLIujûj jjjJj 4_S 4Ûj4_j|jjjj Ûj4_j ç S 3 3 1_S 
j4_uJ 4J jLS4 *3 3 *3 3 3 I jl 998 ^JLu 4j . LilA J J l_j I jjL. ^ûluj j4j4_JÎ) j_3JJÛJj4_S 4_J J 
j_lS_û j_o 4_j LulS ^4_j Lj-ujjLjûJ jûj4_j c t. 3 3 i'i S ö J ûj4_j!jj1_j 4_j jjjJj 4_S 4_S jjj4 jjj ^-S4u L9 j_3j4_jj_uj 
ûjjS4_j 4_jj_j . Lj-j-jlj I J j4__u 4J jj 4 _Sjj1_S IjIj4_9 j Lj 4_î ûjûj4_ÛjjjJ ^ S ij-iJÎ) jûj4u j4_S4__o 4 _j_lj 

J 1_J ÛJ-9luJ (j4_SûjJ J_LJ I J lj 4 û 3 3 Jûj4-J J jJÎ) 4-J . Ûj4_3 IjS I Jj4_j4_j ^uluS J_3 ^iLlJ lu>. 4-S 4 3 3 3 J J Jj 4-S 
jLjjLSjJÎ) L S 3 Aj4_jî) 1_JJ_3_9 ^ulul-llj ?ÛA14_U. J 4 _Sûjj Lj Lj C^jSûJ jLû4_lL4-J L_S_J J L_3-uJ J_J (L 

ului 3 jûju j4_j ^V4_j iLjuu û j 4 __lj_û 4_jj I jS ^-Suj 1_S_3 _û ^_jj4_S_jj 1_S i33& 4_j 4u4_j I j 4 î 4-j ûj4jlujû J4_j 

4_S I JLj-o û J j 4_j 4_J j-9_uj 1 20 (J4_S4_Î 1 4_j I j . ûjuûjjA^ j4u4_S4uu_uuu llSj_û ûjuJÎ) 4_J jLu. 120 ûjl jS 

. û j I juuu ûj4_SL9juj4_jj_uj jûj4_ju_94_l j jJÎ) 4_j 4_S jûju j4_J ûjuûjj 4_S jjj 
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LuJ U-Sj^)J (jl_J 4-j4_Î4_& ÖJJjljî) jlS4_J A-S 4 J 3 Jj-Sj 1 juJ 3 J_3 (_£ÛjLSj_& j4_J 4-J I J (jl-lLû 4 _ûA_J 

^_S 4_j û j_luj 4_j j û j 4 _j_j juoj û J 4_£ û j û j 4_j û j Lûj ^_j j 4 _j_j j iS & jj û jjj^_c j_o l_S û j . 4_j 4_û j Lj_j j j_j j_j 
^_j j jj û j j 4_j 4 _jûj4_j û j Ijj !j 4.S l S ij. Ai.) . û j 4 _jj_LjJÎ) û J u-S j j j. 3 ^Ljjj 4_S Ljj4j j lj^4_j jIjjûjIj^. 
j iS û jjj-uj 4_j 4_Î4_ûjS ^jûj4j (jJJJ 4 û j 4 _jj_9 4_jj j I_û 4_£ 4_j j j j j 4_j jûj4_j (_5j-û ûjjjûJ ^_jjjjJj4_j jjjS4_j 
.jjjûJ ^4_j_uj4_j 4jjI_j_ujLj ^-JJ 4_£jjj4_& 4_ûjj (_£4_1Ljj j4_j 4 £^_j 4_j 4_S û J ûj4_j jj4_û4_j c^j^Sjûj ^jj_9 

jLSûjj-uj jj jj Jj j 4_j jjj La. ? jjjjjj jJLj ûj4_S_jj 4_j | jjl j c. j_û j Ljj4_Sjj ^4_j 4_ûjj jjjIjjûJ JJ-Ji. 
c 4_j 4_& j Ljj j jj juj L^. j jj ^ S j j a. u_S û j Ljjj_9 ^_j l_S Luj Lj ^—j 4_jlj j ^_j_uj j j-uj 4_î 1 3 4 4_j 4_û j Ljj j jj 

j LjjjSj 4_!sjj-uj ^_jjLujLj 4j jjj jS l_j 4_û4_j ,ûj4_jjjjJûJ jLSûj4jlSl_a I j4_S4_jjjj 4_J 4_û_jj (_£ûj4_Î I J jj^. 
j j Lû 4_S 4_j j j J j 4_j . û jjJ j j9 j J j (j LS 4__jj 4_a 4 _uj_Î 4_a 4_jj 4_S_jj^. j Lj jj_S ^_j l_S 4_S_û 4_j^. ^_j j 4_jj j l_S 4_î 

jj 4_û_jj j 4_j 4_j t 4 _j 4_û_jj Lj j ^_j JjSj 3 j ijjuujj JJJ j 4_j j j I jS j Lûjjj J (j_u l^- 3 4 jS 4j jj ^_j 1_S Luj 1_j 

j jjjSj 4_!ajj_uj 4 _jjj j Lj Lj 4_jLû4_j ?ûj4_jûjLû j J j-Sjj j 1_Sj_uj û J jj ^4_S JJJ ^ S j 1 j J 4(jj4__û ^jjjj 

? 4_j 1 j 4_û4_j ^ j j jj 4_jj Luj Lj S, 3 j l 3 jujjj jLûûjjLû 

(j4_j Lj JLj Lj j4_j . 1 J jjL (jjl_S jj 4_j4_jJA_j 4_j Lj Aj L^_j jj û j 4_Sjj ^4_j j jj. î 3 4_j_U jl_jj4_j^. (jjj4_Sjjj 

j ^_j_ijj Lj 4Ja û J j û j 1-j.j 4 _uj 4_J La j j_û (JJ jj^. ^_j J jSjj^. 4 J j'i 3 3 JJ û J 1 J^ (j_u I.J 7 3 4 (j j j 4 j 4_S 4 _j 1 jjjj 
û jj-uj ^jjjjj-û ^_Sjj4j1jjj 4_î . 4-j j jj Lî) j û j 4_j j 4 _û 4_J (JLuj (jljlj4_JÎ) l S ijj ^_j 1_S4_jj4_1 L-j_94_j 

jS_uj j-& 4 _ûjj û j j Aj Lj 4_Sj Lj 1 j jLSIjjjL 4 û j jj Lî) 1 j (MsyBn Popol Vuh) LjLû ^_S_Î 4 _jk. ^_j 4 _j L_j_a 4 _j 

J JJ JJ-uJ J J J Lajj-Û Lj û J JJuuJJ 4_J 4_jj_3 û J J J ^jS (J LûJLuJ J J J 4_S (J 4_j l_J_uJ J 4_î (J Lû-S 4_JJ J 1-j LuJ j 

(jl_S4_!ajj_û jjjJûJ 1 Ajjj 1 j (jjjj ^_ÎLuj 2000 4_J ^_3juujj_û ^ S jl q û j . 1 j j’i 4 3 u ^SjûJ ^ j uj 3j4_jj jjL 

JJ ^Jûj J (jLujLj [jj-L (jl ^]j 4_J . J Jj J I jS j_J (J l_JJ J 1_S û J J Lû 1_J ^_uJ Lj 4j 4 I Ji JjL (J 4_S Laj Lû 4 

(j cj 400 ) (Yu-K’ou)jj£ jj Taoist il jj jj Lj (jS j-uj4_Jj4_a (^-J iVj 4_î . 4 jS jj_uj j j J (jlj4_j 

jj (j 4_Jj j 4_j I j j jj^. ^ jjj j Lû-uj 1—3 û j j J jSÎ (jj Lj û j 4_S j jjj^. S 1 j 4_!lSj j 1_S (j 4 _jj j 4_î (j 4_S Lj Aj Lj 

l 3 3 &) ^4_&j4_j ^_j l_Sûj ûj4_Î4_j j j 1_S 4 _jj_uj Lû 44_û_jj (JJj_uj jj ^_jj4_jjLj 4_j 4 JjSj-ujjjJ (jJjS4_jj4_S 

I Aj Aj 1 jj Lj ^g-Sjjj j 4_î j û J4J9 ^ 3aj û J 4_j ^jjj I^Jt 3 4 ^-uj 1—3 j LS 4_1 j^ 4_!a ö ö 4 1 J I j Ljj j j (jjj JJ-Î J^ 4_î 
4_S 4_J 1 J JJ-uJJ J 4_J 3 J 4_JJ J LS JJ J 4_J ^JJ JJuuJJ J 1 JJ (_£ û JJuJ 4_J (J jS ^-JJ LjjuuJJ jS ^_J l 0 J ^ V 4_J 4 (J 4_S û J 

(^j ljj Ijj J <_SjAj4_JÖ ^_jj 4_j j LS 4 j’i ~\ 4-j I Ajjj_uj j j-uj (j Aj 4 _û_u!) jJÎ) ^_Sjj Lguj^. 4_î jjj Ij (_£jûjLj 
Thomas (JjjLIjjSLj (JjLûJJ j*UJ 1j ÛJ Lj ^-jLS^Lj^-uuJ ^JJ 1 jl U 3jS ^_ujl_J_!LJjLj . (JJ ljS*3 X * 1 JJ ^ jj-uj4_!Lj4_J 

(j4_j4-uuj 4 J 1 1 1 £ij 1 — S 4_j l j jjL ^.jjjj jj (_Sjjl_Sjjî) <-Sûj (jL^jj^. jj (_gjjuujj4-j (j4-SLjajLj (Apuinas) 

(_S-ujj j j 4_S ^ S iS jj j jS (_j ö J j 4 j^ C 57 3 J û j û J Lj j J j J (J 1 3 **3 juj 3j-S ^jjj Lj (_£jj (_j-^ 4_j Lj 1 j 1 Aji 4_j û J j 4 _jî) 

. (jj j^jjj (_jjjj jjj Luj Lj I 4 j 1 j 4_î (jJJ I J- 3 - 3 4_ûjj ûj 4j jj 4_jjjuuj 4_j jj 




archbishop 3 l_S4_jj4ja ^_Sjj4_uj (j4_j V 4_î j4_jj4_û4_J (JLuj a!4_j^. (jl_jj_ujjjfs 

4 _î t LLujjj (_£jj_uuujjjj . i^)^_uj 4 _S_jjjj (Christoph Schonborn)(jjjjjj_uj l_ 3 jj_ujjj^ ûjL14_j_j_s 

^LJJJJJJ I û JJJ (_S û J ^ 3 ax) L_SjAj4_JÖ ^_ujl_J (J 1_S 4_JJJ_uJJ 1 J 4_jJ4_j 4 IAjs4-S4_J J 3 3 (j4jj4_uJ (_£l_JÛj4_uJ 
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ji jjL_& i j 4 multiverse [many universes] ji j neo-Darwinism 

I j AJ i cJlujA. juji. j4_j A_j j LIluj 4_j 4_û 4_j cûjA_jjjJûJ j_uê<Lj (j4_a_]4_j 4_j I Jlj_j j_j ^ i xu j Ij 4_J j_j_j I j_j J j_j 
4_j CIj 1_S ö J ci j j_o ^ Uxjj-uj 4J ^_j jS j 4_j 

I .*> j ijoj 1_j_j j j J j 4_S 4J. j jll£ 4_j ^_û j jJ 4_û j ^ j V j 

LujLj J Jj J ^ '1.1 L S j 4 ^JJJ JjS^ J-J JÛjLûLj JLIj Jjl£ 4-S J_1_J 1 J_J J J LL_uJ<Lj4_û j_j j_jJÎ)4_j j4_uJ4_j 

. J jS_s Lû_uj 1_j 1 4jÛ1 j 4_] o_S û j 4_j l£ 4 i__j l_j j_j_a 



v. S a 1 j-uj l£ j 4_uj_i_iS . û j 4_jj 4.S û 4 j j j 4 1 J joL. 

i j c LliLojj-uj ^_j 1 j j j_j_j 1 j_j j iS^S ^— 3 (^j— 3 “ 3 - 3 I— 3 * lj 


(j4_S4_Ls 4 j_û 4 4_jjj 4 j4_u (j jLj ûj Lj L9jj_û 4_j 1 ju 1 j LIuj i Ij Ûj4_j 4 j£_j ûj 4_J j Laj4_aj ûj ^_3 LL. 

^_jjj_L ^-ûILjj-j-uj ^jaLûjLj ^_ijûj 4_S 4 jjj solar system^_sjjjL ^ aLu-u_juoj Copernican^ i jj-j-jj^ 

4_j Lûj_j_9 j_û j_j j j_uj_j 4__i j 1 g u j_j ^_i_u 1 j j_i_j j_L jjj j^_i_j j_i_i jS 4_j 1 J û j 4_J j_j 4_uj . Lli LS> ILj j_lS I 4 

4_j 4 ^n 4 _j ^ \ û i j i— i ^-jajLj^-^ j_j Lj4-ji_j4Lj jûajûjLj cijj_û jj_j 1 j_j_j_j 4_£ jjj anthropomorphic 

Aj4_Aj4_JÎ) . û j 4li j j J j 4_£ ^jAjûjILj 4_J 4_S_jj_s ^ujûj Ljja_iû4 6 j 4_j 4_S ö Aj û j ILj jjjL 4 L_j A j_û (j 4_j Ij4 j. ji 

ûj_j_j-uj4_j 4_j Jjj1j4_j 4_j ûjûAjûjILj j4_J (_j4_S1jj4_û ^^4_j 4_j_j_j 1 Aj Lg-J-^. ^jAjûjILj 4_J ^_jjûj 

(j4_li4_uj ^g_i l£ ö j 4Lj Jj S j 9 li j i__j j-S-uj_j_I 4_j ^g_i l i i 1 J 4_j . 4 _û 4_£ JJJ fixed St3TS j 1_S û j j_s j-S û ji j_s 

4_S û j 4 _j_j j j_uj_j 1 Aj j j û 4 4_j l_a_j Lû 4_j_j_i ûjLuj4_jî) 1_j_j4_j 4_û_j_j (j4_Sûj Luj4_û o. 'ui\ (jjû4 ^4 _j û a!94_j^. 

■ U.}.} 3 1 4_J j j 4 j 4 _a 4_J LL 4_j_j 1_j £_jl j j j-uj (jjiLî 4 _jê 4_û_j_j (j 4 _lj_uj_!j_j j_j j 4_j jj_j jjj Lj -Ljj-L 

^jjjja. Ij jja. S j c l—i 4_J tûj4_j_jjjj jjjJj4_S (JûjLjjûJ j Lû j_j 1-j j j*x) 4 a n 1 Aj_j 1 j 4 (J^LsVLuj ^4_J 
^_J 1_S LuJ 1_S 4J L S 1 J j J ^—sLSûJjJ 4 JlLl juI \ S ÎJ (j4_j_j|j4 ^4_J ^_J 1_S ö J 4_j_J J j J ^V4_J i L J-IA ö 4 ÛjLuj4_JÖ 

4(Jûj4_j j_uj 4_^.4_1 44_S4_jj^ LjAjLj j_j ûj4_jl_j_j 4 __û_j_j 4_J jjj4_£ l S j Aj4_j& ^4_S Lj_i_j 1 j_i ö J LjLojj-uj 

^_j l£ û j_j jSS 4_j 4_j V j 4_J . L_s_j_j I 4 ^_û 1 j 4_j j j 4 _û ^ 5Ljj 4Li_l_i 1 j_j 4 L i \ j û 4 j 4_jj 4 _û ^_S_lj l j_j_j 4 4_û 4_j 
iLjLjAûJ I Aj l_S4_j La_j l_jji 4J j LS4 _jLlj_j Lj 4_û 1 jS j j_j ^Ls a!lj jja. 4_j ^j jjIL_jû4 (Jûj 4L (jj-^î) 4 _j 1_S_jjL_û4_j 
ûj4_j j4_jö ^^4_j c j_j_L 0 _j jjlj jûj4_jjj c Aj4_ûLjjj!) ^ lj. j 1 j_j J Lj_jj_jjSûJ û j 4_j j j^ j_j_j 4_J ûj1j_j_uj ^4_j 

. 4_j4_Sûj4Li_j_j lj_j J I J j_L 4_5> JiA-iASöi 


lj I j ^_û V ö j 4 _û 4 _j ^ V 4 _j 


Ij j l_û 4-S 4_j j j J j 4 _a j1_û-jL_j_j 1 Aû 4 J j-j ^_uj4_j 4_1 4__û_j_j .4 n i lSS^ ( 

j l_j Aj 1_j . ûj ûj 1 j Ljj^. ^jLujLj 4_j ^V4_j j LL ö j Lû j 4 _i j i 4_jjj 4 j4a 4_J 4_£_iL4_j 1_j_j4Lj ££j4_5>û4jû4 

. 1 J J j j ^_Lluu_ju5L j 4_J û j_ua_C j_û ^_j 4 j^j Lûj 4_j j_j L_S_1_J 1 jj_sJÎ) 1 4 4 __l_lj 4_j ö j 4_j 4 jL j_i_j j 4_j ^_j_j j j J j 4_S û j_9 

4_j-j_j £>jj j. c j_û 4Lj 1 j . 1 Aj j_j i xxi l_j_i j j 4 j 4_S ^_j l£ 4 _j_j_j j j_j_j j l_j 4_J 4 _j_j j j_j-ua_i_j ^.ja. j 4 _û ^_û l j 4_j j 4 _j j 4_j 

■ ^L-l-JJJJ J .uij J ^A.j 4 _û j 


IjLS ^-S 4_j û j-i-uj 4_j ^_j 1 j_j û J j_jj!)4_j ^_S_j_j j j-uj-j Lj ^_u-uj_i_sj_s jj_j l j 


4S 4 LjL_j Lj_ujlj ûj4_j j4_a4_j ^V4_j 

^_j_i 4_j j_jj_uj jLû4_j!) j4_uj 4_J ^_j Lj j_l 9 (j4jj ^jLujLj ^_iL_uj_a_S_jj ^jLLIj . Lj_i_j 1 _j j 1 sö I44 J^ûjIjV (J4_a4J 

jj_û 4 _j!) l j_uj i ) “ ûjLj-uj jjj i i 4 " L’i j j j_s j Lû 4 _S 4 _j j j J j 4 _a Lj_i J 4 _j Lj 1 j j 4 _j c j Lû 4 _S 4 _j_j 4 A \ s j ûj 4 LlSl _9 
1_j_j 4 _j jjju j jjL. ^-û-j-uj-j-uj jjj Ljö û j j 4 _jî) j_j ^_j j j J j 4 _a j j j 4 _] 4_S_iS 4 _j 1_j_j 4 _j - Lls-uj i_S 4 _j t_S û j j j J 4 j 4 _a 

j j j 4 _î 4 _S_iS 4 _j 


4 û u 


^_j 4_a_lj j ^_j_j j 4_SS_s j 4_a_j j j Lû 4_JÎ) 4_j Lj 1 û ö 4 b j 4_j l_j Lû 4_û 4_j . j_i 


û IujJ IujJ 
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4_J J_3 jjLLjjJ-J 


4 J 1 


<\ LuJ LuJ 


^4_î jj_j_l_Lj 4_j (jûj4_j (jj_& 4_j 4 _ljLuj1_j 




j Lo 4 _S 4 _j_j \\ j_k. 

. LIlj jS-J 4 _!a J J_uJ û j 4 _j_lj j j J J 4 .S û J_fl ^_3 J JJ (J JJÊ 4 -J J_J 1 J-J û J LIlÛj J J-uJ ^_J 1 _S LuJ 1 _j (j 4 .S û A J J 4 _j_j_uj_L£_îj 


1 J 4_j lS j 4_J 4S û j 4_j û j j Aj 1 j 4S 1 4 jjL j_j j 1__lj-uj j j-uj ^_j j jJ 1_j j ^__lj 1 J^- I 4_j 1 lj 4_o 4_j 4_J jjj 4 _£j j j 

4 _jj 4 _Sjû 4 (Darwin and Wallaco )jjjVIj j j-jjjI^ lSûjj 4 _jî) ,ûjj_j 4 _j 033 jLj-LLuj-jIj ^S 4 _j 4 _!ajj_uj 

S o 4_j^. . j 4 _S_j j j 4 _j ^ S_jj û j 4_j j j_j ^_uj 1— î & 3 4 i n c A jS 4La j j_uj J 1— lj Lj j ^_o j j _9 ^_j_lj I j_j 4 (j ûjjl C- j_o 
4_j Lj_uj_j j_j_j (j û j 4 n i Lj l_£_j j 1-S 4_j_j l_jj_j_a Luj Lj (j Jj j ^__LLuj_^S-j j (j 4_!a j j_uj Lj ) ) I j_j û 4 ^_j_j j j J j 4_S û j_a 

■ L^_j »__LuJ j j J j Lû_j_j Aj û j û j j 4_j j_j j j J 4 j 4_S Lj (__l_lj 4_jî) J I jAjj S i j 4 _!lj j_a Lj 


^jûji—Lujjjj ^4_j (Ernst Straus) jjj Ij_j_uj Lj_uj_Ljj_Lj 4(jjjL (j4Sajûa_j_j4_ûjLj 4_j ^ 5>, j j L j^. j_j i ) lL ) ) i_j 

j Lj jS 4_J . ? A jSj-uj j j J ^_j j j J j 4_£ l S ) ) lS û j j_j 4_jö (j j_j ^S 4_j û j Lj^. I 4 jjL Lj Lj j jS 4 _j l ) ) ^ 

j__luj_j_jj_j l S ij-j ^.jlj *Lj (^— 3 J J 4 j 4_S I J jjL 4_S j j_j AjS £__j_j tÛ9 l 5 _3-^ ^ I.. 3 S I 4-o 4_j û J j_3 LLj (j 4_j 4 _uj 
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(J_J J J 1_S 4.J J Lû-uJ 1_J J_J ^_J L£ LuJ Lj (J û J_LuJ J LjÖ I 4_J_J l Lu LJ J_J J- 3 - 3 ■ û J J A jSlluJ J J J (j Lû 4.S J I J 4_j ^-S-J-J Lû_J Lû 

4_jl_jLujl_j ^4_j ^_j Aj Lj 4_S I j ^ Luj4_j 4__o 4_j ^_aS4 \ )S i )Lû-jLû 4_L1_lSjLjö .j_lj jl_S 4 _j (jjj_i_jjûj j_j Lj_jjSûJ 

ûjIaj__ljLj ^_j_jj_jjjj ^ ui^ 4 _j_q 1 g Li ) j 0333 (j Ijj^. jjj l_S4_jL_jLj 4__Î4_o jS t I Jl_lj 4_Lj4_S 

4_J (jl_j_olj4_û (j_jj-jjjj c ^ 4_j û J j 4_jö (j4_j4_uj ^_jSljlj 4_J l S ijjj *-Söj • (J 3 33 O S4ûjj_u-j_î l )‘))û6Aj4_a 
. ûj j_j Lj4_û_jJ_j ^g-S-j ) I j S _i ) LoJj Lû (jj4_o (j I 4 jjL j û 4_j ^g-j 1 Lu )j t jjj Ûj4_j 4 _jLjLujLj ^4_J j_jjSj ûjSJ4_S 


ÛJJ-J Ûj4_j l_Jj_La ^ ) 1— û Lj l I AJ_J 1_J_u!l_LJ Lj ^-ûAAj^-uJ 4_J (JjJ_L_LJ 4_J_J 1_J 4_J I AJ_J J_LJ ^_OÛAj4__uJ 4_1 ^IjAAj4_j 

ûj4_J j_jjSj ûjSJ 4_S 4_j 4ûj4_jjjAj j4_J_lj_S jûj4_j (jjjj^. 4_J ^-S-lj Lû_j Lq jûjLuj ^-jj-uj-ljj-j l_S_jAj4_jÎ) 
I AjLj j j-uj 4_I 4_S û û J Lû j j_j_ö j—3 1_S 4_lj j lS û û j 3 3 j_û 4_jÎ) j_j j Lj-u!) j J-O 4_jö j Lj j j_j jS_S 4_j ^S 4__lj j j_j_j 
j (j_j j xxi S L û I A^4_j_uj__lj (j4_j4__uj (jl_jûj4_uj j ^4_jûAjj-J (j4_j4__uj ^_jl_jjS 4_1 . Lj_j_j jLS 4_j (J__lj_l_lj Lj û û 
^_Î_J J J_û I AÛ 1_S 1970 4_J . t.**) \ L_S 4_J (J L-L-lS 1—3 J J J J J_uJ_J_J LûlS J_û C ^__J 1_J û J l£ ^-J l£ 4_J_J_J J J_LJ (J_J 1 Lu!l ) ) 1_J 

^-SjjS c (Nuclear strong) ^-Sjjij ^_j l£ 4 _lj j j-J-J 33 *Lj Lj ^S 4_J_3 J j_LJ L_S û J J J û A_J 1_J_uJ 

^jj-jj jjijj . jjj Ljujjj j (Electromagnetic)^ uj jj iL^j-ojjLS j (Nuclear Weak) jijV 
.ûj4_j!_S 4_!lj Ljî) j û j S juI i S (jj_j_& ^-ljjSjjL.^-] ^_j_uj4_j4_û 4_j ^_jjj_j_j -M j (String Theory) j Lû_uj_jj 

J ^”- 3 l 5 j- 3 J j-^j L& û j j 4 _jö c Lj l_S_j j 1_S ö JJAÎ) j j-û 4_jê j 4_!a j j_uj j j_j l_j_j 4_j ^S 4 __lj j j_lj (j û j 4_!lj j j J ^ç_j Lo Lj 
4_û_J_J 4_S (J 1_S 4_J_3 1_J û J 4_uJ 4_SJ j_3 4_j (J 4_Sj 1_J J ^__J LLuJ J 1_J J (J 1_S û JJ-& J JJ. i_S û J (JjJ 4_j L_lj 4 3_1A_ lj û j Lû j 

. Lj LS_î C û J J 4 jS_J 1 3__3_J (J Lû 4_ujûa 


(J_lS_ûj_û ^-S-jS-jj jJ 4_j4_JÎ) (J j-J 6 ûj I jjj-S_jj (j I j_^. jjj Lj_ujjj-uj 333 J Ijû 4 _j_û j_j j jj 4_o4_j j_3 1 iLa ) ) Lj 

(j4_j Ij jS4_j j4_j l_j_j4_j I j4_j Lj Luj Lj ^4_j j l_j 4_J 4 ^_j4_jÎ) û j 4_j I j Luj_uj j j_j û j Lj^. LujLj ^4_j (jj_3JÖ L j ûûj4_] 

ûjj cûjûjjj J^LJ t l_j j 1 -S û j jS 4_j) (jj_jSû4 Jjj (j4_Ö ^_j_j SlÛ9 4_c. (jj I j_juuj 4_j (_ 5 _J_J ^J I j4-j 4 _j 4_S 
4_j La Lj 4_j_j j j-J_3 . ( v ) ) ^ ) l S ) ) 4_S 4 ) 3 ) j j-lj (J û j 4_j ^_j (jj j J j jS_j l3o~* ^ ^LS j 4_j Lo 1_S j LS 4 _j_j û j Lo j 
^__j l_j_uj j j j_j j 4_î ^ V 4 _j . (j-j. j ) 4 i i Lj I A_j 4 _S_j j (j A j 4_j j_j t,*j i ) 4__û (j A j j (j j 4 \ S ij l i i l_j û j 4_î 
^S 4 _j_j j j-J-J 4 _j 4 (j_j j-jS ö A j û 3 4_j a j_3-uj_û 4_j (j_3 1 i jûl i ) Lj (j 4_S 4_j j 4 _jL 4__o_j_j Ia4_j_3IjJ ^4_j ^_j 1— S 4_ j_3 j 4 S ûL lj 
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jLujLj AJ 4_j 4 _Lu 4_j ^V4_j .Ljl_S_3 4 LsjjLo jL ^Lj 1_S4_jjj Jj4_S ^4_& j4_jjjJj4_S ^4_j ^4 _jö 4_jL9l_j 

4_j U Lj ^_jjj_iL -M ^ V4_j . Lj_j_j 4_j_jjj_ij j4_j 4_j4_jÎ5 jj_j ^_jjj_Lj ”M jj_j lj4_S c j_i_lj£j 4__uj û 4 ^_J4_jÖ j Ij l 3 ~\ 


^4_J ^-oVûj J_J_j1j_3ÛJ 4_û_3_3 LjLj i Lj 3 3 lj£_l 1 ^ljlj û J 4 _J_i£_3 J jJ JûjLuJ ^ £■ 3_LJ xxi 3 3J_3 j4_jV4_J J 1_J 

? Lli_3_3 J I J_J_J — M ^ -J J. J_J C û J 4_j_J ö 4_J û J Lj-uJ J_3 


Page 141 



Page 142 


8 


*** 

(The Grand Design ) 


cjjjL u_Sûj ^j 1 _S 4 _i_lj Lû_uj Lj (j 4 _îjj^. 4 _J jU j_a \ S j j jj^. t J jLoûj 4 _j ^-jLj 4 _o_u 1 J 4 i i ^ 4_1 

jûj 4 _J ûj_lujLj 4 _o 4 _j j jj_Îjj^.ûJ jlSûjjS 4 _j LujLj lj 4 _j jûj 4 _j jjûAjLu 1 _lj I Aj 1 _Söj Lj 4 _jÎ) j ljjL) 
4 .J 1 _l_i 4 _j 4 _j Lj L_j Lj ^ 4 _j 1 J Lj ö j 4_uj 4 _J . j-lJ jj^. û û j Lj_j 4 _Lj j Lj 1 J jjL. J J J J û j L j j 4 j^. ^jj 4 _j i jj_j_J_j 

jjliiûj . jj4_Sûjjûj ij(Astronomy 4_j 4 _lLuj£4_j 4S Astrology jb) (Astronomy) ^^LûjLûIj^j, 

j iJ 4 _lj 1_j û j 4_uj 4_j 4 _j_lj l jj_oj Luj 4_S 4_j 1 Aj_uj j j j ^j j 4_Sj j iS j_j j 4_1 j û j jJ l_a j j j ^J j û j j 4_uj 4_1 j lS 4 _j_uj 
4_J 1jûj_jLoj4_s ^jLSLujLj j_j JJJJ ^Sjj I jj_uj j j4_a_j ^jj ûjjj4_j j1_jûj4_j jLj1j_j <_S4_jûj_luj j-ift 4 _j 
jlSûjLj LuJ 1_J C^—LuJ 1_J ÛJ_LJ-uj 4_J 4_î 4n J 1 J 1 l ^JJJ_uJ j j j 4_1 Ûj4_j ûj4_j . j4_Sj jjLjJ j 1_Sû Jj Lj J j4_uJ 

(Scientific Determinism) ^ /l l i ij ^ jj j ojLûLij ^j j j_lj_uj j j J 4_j j j jj 4_j Lo 4_j . û j 4_j I j j j ^ 

1 J j 1 jSj j Lj J ^SjjLS 4_J jjjJj4_^ ^jL j J j4_S4_j cûjLujLj <_S_jJ4_ojS (jjJÊ 4_j . { ^jjujj 1j ^j 4_j_oJ 4j^j 
. j_j4_£_j \ 3-j-Lud lj ûj4_jj_j_j j_j jûj4_j 1_S j4_l j4_S4_j Jij4_uj4_ûj4_S j_j_j1j_îûJ tLL \ i jlj_ilj 


■ Ljj jj jj l j j_j jLjLjLj Lj-lS 4_j $ jj Ljjj lj 1 aSjjj jjj jj_o 4_JÎ) j <_Sjj lS jj_o4_JÖ 4_1 Ljj i û J 4_jLjLujLj ^4_j 
jjljjlj J 1_JJ 4 _uJ jLj I 4 Jjj. . 4_JJJ ^JJJJ t-S 4 j ûjj Cj-O jlj { 1 IaJ 1J aj.) 1 l} L S )JÛ j4_J IûûjjJ 

j 1 o 4_S 4_j jj ^jjjj 1 j ^_o j_ljj_o jjjj J 1 i 1 1_S 4_1 . j 4 _Sj 1 AÛ j j J j 4 _j ^j JjSj LS 4_J j 1 J j û jjjj_uj û J 

4_j j j_uj 4_ojj . j j jj j 1_S û j 1 j_uj l_j Luj Lj Ljj 4_j j JjSûL iS jjJÖ j jj j-i-J l5 *L_Î jj^. ^j lS Lj Lj c 1 ).*N ax) 4_S_jjjj 

^-jj-jlS ^j û jj j 4_j 1 j c 1 Aj4_S4jjjjjj 4_J û j 4_jj Lj_jjj Lj ^jjjê ^L- 3 4_jljLjLj ^a4j jjj^. û j j 4 jS j1_oûj4j 
j4_SûJ jjjJj4j ^jjj ^ iLS4_j4jV ^J I j û jj Lo j 4_9 4_S jj ^jLSLjLj jjj^. Löûjj4__ö ? AÛ4_j j1j4__Ûj4_j 

? û j 4_j 1 j j j ^ 

? û j 4_j û 4 l—Lgj I j ^ j j jj ^_o V û j ^ V 4 j 4 Lj 1_S û J j Ljl9 û j jj_j j j-j j jj>. j-i-î ÛJ j Lojj <_j_j j j_j ^j 1_S Lj Lj 
. jj jj 4_j 1 _o4j jjj Ljj4j 4_j 4_j Lo j Ljj_ö ûj4j_l_lS ^4j jLjûj4_j 4_! j4_JÖ 4 _ojj ^j lS û j Lj_j jj 

fjLjjLd (J j-\-1 J JLJ ^cj _ d ^j / i a 4__/ jIj u_SjJj4j3 

4_o_jj ( 

5jj ^_$j Jj4_d <__54 j j4_^ 4j Ûj /j 4__/4_o j_S ^4 j j_> 

4_S 4j4jê ^jjjj <__S 4j 1 Ji jS. ûj4jûAj ûj4j 4j|jl_ijjj ^4 j ^-ojfûj 4 jûj4_Î jLjj4j^. <_SJ4jj. 4_1 <. S i Aj4_jî5 

. LLjjjjj û aJ4_& 4j Lajj ^4j ^jjjJ^j4_a ^j JjS’i jjj J 



Ljjj 1 J jjL 4 .S 4 _o V û j j 4 _S 4 j ^ ^ ^j ? û j j J jS Lj-jjj J ^j j j J j 4 _j ^ j. a, j Lj jj-j jj-i ^Lj 4_j 

ûj4j ûj 4 _jjjljjjj ^ 4 _J ? û j j J jS LLxjjj J j I J jjL j4j jûj4j j4_j 4 i ± j±û û j Lo 4 _S û j L_uj jj 

4 __o 4j . û j 1 j-j-J-î j I 4 jjL j l_j 4_j_uj 4j . 4 _jjj j 4 _jj j_9 Lj 4j j Ljjjjjj j 4_jö LIlÛo <__Sj Aj 4_jö û j 1 jjj j j 4j 
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4 _I j \S û j L-Ujjj-j ^_û V öj Lju j^ £ J ju- v 1 û ö 4 ^ n . û j I j-uj Lj I J jjL ^u j ju j_j c j 1 _£ jJÎ) ^_j__i_lo juSj Lj ^ A_S 4 -J 4 _j 
• OrU ^Lu L -^ ^Lj i I J jjL. ^-jJ^ ^u j ju j_j Lj 4 _j (j û j 4 _l_lj t û j 4 _!lj i j J_j û j 4 _j_uj_j I j ^5-J J J J û J j (j A j 1 _j 


i^4_l!uj ^_L)4_j 4J 4i(Model-dependent Realism) 4_j_uj4_j |j ^-ojuJ luj ^Ju 4j_û (_5 Lj Ju Lj lj 4_j 
1 j J LjujJûAjûj ûj4_j IS4 _j_uj4_û ^_olAj4ujS 4_J (inpUt) (j [S û j j_j Lg_j_j 4_û_j_j ^ juj j û 4(jAjLujLj (j Lû__lj 

j4_j L_lj4Jj 4_j L_l_lJ LjLljlû 4_£_o4_a. ^4_j .LjLSûJ j_Luj j j J ûjûjûJ ^u Lguj^. 4J jJuJu JJ j_û j luu Ajj4_o4u^j4_j 

j_j (Model-independent) 4 _j_uj4_j ij i_j ^ \ i jj_o ^ j.& .j_ljIj_lj j_ljIj_jûj 4a n c 4_j 4 _j 4 q 4_^. 

^j 4 q Lq4_j^. j I j£ Ljjj jJI—j ^ £_i 1 j Jj_o Ljjj4_j4uûJ ûj4_j 4_o4_j . 4_jjj ^jjju Lj4 'A Lq4_u. jûj4j Jj£_l^1_j 
j û j Lj j û û j Lo û j 4_j J j ^ jjj jrf- 3 4_o j Lj ^_j I jj û û AS lS 4_j 4j j j_oj . Lj iS û û Lj_uj j j J j jjL. 4_j Lj 4_jj Lj 

0_jjj_ûIS j 1 4_$ ^_j i j£_u i_ûj L o j4_jV 4-J 4.S (Game of life)4jLjj (j4_o4_£ cLLIaj j4_jjj_9Lj j Lj4 q i q 4u^. 

. I >ilai4 1 j 1970 ^Luj 4J (John Conway^ajjjS jj^ ^jij 4_j 


jj l^4_jûjIjj 4_j_u4_^. g__ l& . ûj4_jjj4j4__jj4_JÖ ^ 5 _5>4u4_jjj IujLjj (j4_û4_S j l_j 4J "4 _o4_a (j4_Jjj 
^u j Lj I Aj 4Lq_j_9 4_j^. 4j j Lj j { 4__o 4_j} ^u j Lj . 4_jjj ^u j ju ^u-au j Lj I Aj 


i | j 4j $ 4 ni ^u j ju l S i j I j j J 


4__o4_j . LjlJûA I JLjj I JJJ 4 J J 4 (_5-J J J 4 j 4_S j4_uj4_j ^_j I j ûjj Loj4_9 c4_jLujLj l ^ \ l4_o jS jJJ4u 4_jjj 

Lj_u ^_jLjûj4_uj ^_^j4_o j Lj lS 4_jj Aj 4_j j 4_^j 4 _j i_jûj4_uj . (deterministic) 4 _j_lou4u^. ^_£_ujjjj4_^ 

? Lj I J û û J J J -Jl ^ I 4 j jj LjÖ I J 4_J 4.S j 4S û 4 (J j Lj J j iS Luj Lj jjjj jj I J 4 j j 4_5Î û J 


^_jûjj4-Lj ^g_^4_j4 "1 4_j i_Jûj ; 4uu 4_jj jJ j I j_a. ^ 4 ^ ( Conway) jûjjj^ j 4_£4 *i i *ij 4 ui. 4_j i @ jl 

4_J Lj 1 i Ijj û û u^4u4_jjju j I jul j4_jö • fkSû û I Aj iS 4 _j_uj I j Lj jj_o4_jö 4_J ^.jLjj^jj ^_£_jj I jj_uj 4_j ^V4u 
j4_jî) -(>JÛj 4_j j lj Aj Lujjj) jj Jj_o J Lj (jj4_uj 4_j j Ij Aj Lujjj) jj Ajjj . LIljj I AjI. j A j j J j Lj lLjji. j J 
^Sjju (j4_j jj 4_J jj (j4j I J j I j_a. tLlij_olj j u4_^ c j I J jjI. t j 4_uj i4_j4uö ^_j_uj j I j J l i j)4_jft c_^4u4_jjjuj I jj^. 

jj juu jjlu (jûju-Lj4_j ^^4-j 4_jjj ^IjûJj4_j I j4_j Lg-jj^. ^4_J Ljl_S . 4_j4_& jLjjjjj Ûj4^4_j4_jjj_j Ijj^. j4_JÖ 

c4_juu I J I j Lj 4_J jlSûjjAjuj (jLj (jL^ûjjJj_o 4_jjjSj I jj^. 4_] l ^ 1 Ljllq û-^uj 4 ‘i j’i 4__j ^u l& . t 1 1 û û Ûj4_jjju 

? Lj I J û J j j ^ u. a 4 Lj L^ û J (j j Lj J û j û j I J jjI. (j 4j Lj Luj Lj ^ 4_j ^uu 4_j j 1_S û j j Aju j (^_uj j I j J (j û j Loj 

. ( ûj 4j Lû ) l* 1 1 i û J (jj Lj j j j j Aju j ^_u_uj j I j J £^_u U 3 J J 4 4_j j j Aju j ^jS 4_j 4_jj j^j I jj^. . 1 

^_^4u4_jLl. 4u ûj 4 _juuûJ ûjLjjjJ cûjûjjAjuj ^u-ujjIjJ £^_uj *Lu Jj 4 j_o <Lj 4 _jj jSj Ijj^, .2 

. ( û j 4j Ljj) j j Aju j 

. û j 4uju_û û û j j J j_o 4u j lu j j_o û J j 1_£ 4_j Ll. I J ju ^u l_£ 4_j 4_J lu^. j j_o 4ui 4_J . 3 


4_1 Llu ju jA û J c Lj_u lS 4u j lu j-S->u ^u Hjl ^jijj (j ûj Loj jj Aljj ^_S4u4_jj juj I j-U. I a£uu4_J1ul 4j 
(j jJÖ 4u (^ju ju û J Lj 1 1 4_& ^juj I J L 5 _uJ 4-1 J lu j j 4_a 4u ^ V 4u £ A j jul j û û ^u L_iu I Auu luu 4_j 

. û j j 4j_o û j 4 _ju_3lJ lu û j 4L9 


Ûj4j ulj4 4_J Ûj4_j i4_jlul_ulu ^4u t j I j J ^uluûj4_u ^ £ul ^kj4__o j4_jö j_j . 4u4_o4u 4_S4_j4_u4_o j j_o4_JÖ 
jj_ûûJ I Auu I j J (jûj4j 4_J l_^4u l 1 j’i 1 i4_J ^u I jj A (jlu j I ju I A (jj j Aju j ^_^4u4_jjjuj I j_a. .(j4_SûA lLlujjA 
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^_S j 3 - 3 } 4_S û j_lj j 4 »jjj 4_1 j j Jl1_j j (j 4_klj jSj I jj^. ^_uj . 4. 3 3 3 j l i hj j I j 4 cIijujl 3 j_lj (j û j I 4_j 4_j 4_j 4_S_j jjj 
L j_jj_ûûJ (jl_S4_jjjS j I jj^. 4_1 4_j 1 J j_lj 1 j J t^4_S4_ j jj1_£_j4_jö jljJ . j_jjû4 j_j Lj j c Si. ijj_j { j l_S4_lijjSj 1 jj^. 
4 _Lj jS j 1 jjj jj_o 4_& . jj_oû4 IjLoûjjJ jûj4_j 4_J j ÛJLjûjI-J LS4_ÛjSj I jjj û j 4_j_lj_j_û û 4 (jûj4 — 3 j 

. û 4 1 J Lj 4_j j Lj j j_j 4_j û j_j_uj_û 4.J j_j ^_j 1_S V 4_j V 


j j 4 J-l ö j Lj ö j Lj j j J c j_j (J_jJÎ) S 4_j j 4 _uj 4_1 j j_uj Lj (j û j_j_uj 4_j j j 4 _!lj j (j 4_jj jSj 1 jll (^_uj J 4-S 4__ j ^ V 4_j 
4_î ^ V 4 _j c j j_û û û 4J$ 4__lj Lj jS j 4_uj jSj 1 jll 4_j 1 J j j J 1 ûS. \ 3 iS 4_î *. <jj 3 3 û û LSj j j Jj 3 3 û 4 3 -uj j 1 j J 

4_S 4 Î__l_îÖ 4_ jj_j 4 ûj4_!ljj û û öj Ljjj 4 j û n û 4 j L_lj_ujj Ij J jj J Aj û j Lj JJJJ I 4 jL j jjj4_uj ^_j 1_S4_1 L_j. I J4_j 1_S 

j ^_j j-uj Lj ^ £_ 1 î \Jb 4_j ûj 4*1 3 1 û û 4_S 4_1jj_j_uj I 4 j j_j !_& I J j û j 4_1 4_î û j_luj_j 1_û 4_jö 4_j . j j j_j_uj 4_j <jj 3 3 û û 
û j I j-jj-î j j Ll û j 4_£ j 4_î û j 4_î 4 __l_j JlI 4__ j j 4 _S__j 4_j ^4_j . ^jû J jûj_jj4 4_j û j_j_uj_û 4_j 1_JÖöjj4_3) 

.(Blinker)j4lj_LL 



(^jlSûjjlLl 4 j4j (Jû jLuj (^^iujj^. jl£ûj45LlJj ; jl£o j4^. \\\\ 


Ijjj-jLöIj (_jûj4_1 4_J .LjIjûJ JJJ ^jLj ^ S 3 j llLs û j 4JJ (L ) (Jûj_j-uj 4_j j j Aj_j j (j4_jjjSj I jj^. j4S4— j 

^_j _3 4_S û (2x2) £_j S j_Lj Ljj 4 ^4 _jÎ)j4_j (jûj4_j 4ûj4_ljjû4 jj I jj 1 4 Ij4_Sû L 4J (j4_l Li jSj I jll j4_j 

jjj . Lj4_j Ll I Jj4_uj 4_j I j j_S j_j ^_S 4__j û j 4_1 j_j û j 4_S 4-_j û j 4_1 4_î 4 _S_jjj^. c^IjûJj4_j ^__j 1__ j j Juj_jjSû4 
^_S__lj Lj j 4_j j 4_S û 4 j j j j j j j 4_& ^ V 4 _j ; 4_j 4— & ^_j j j_j I Al l£ 4 _lj l_j û j 4 _uj û j 4_1 4_î j 1_S û jj ui 4_J j jjj 
^_3 (jj_ujû4 4_S 4 _uj_j_uj j j_j (j Ûj4 _ 3 j_j 4_S 4_j_j lj û j 4 _uj 4_ûjj_9 j_j ûj4_1_jj4_aû 4 (jL-3 t j j J j_û jl — 3 c ^Ijû4j4__j 

. ûj4_l4_S_j 



u^jjJ^, <j IjjLj (j4_<a4£ a] (jl^ûjjllj <j<j *LÎ L_£_jAj4_& *^IjûJj4j ^bj ^jJj4u4jj4£ 

jjj_^Lj jj 5 j<a a£ (Ja£û^ (j jLû (jl£L_L j (j^5û^ <j1a£ 


(j_jAj4_j^. (jlj^ j (^jjSûj (j4_Sûjj_jj .Ljjjjj^ûj ^_j (j(Glider)jû a_j!iLS c4_j4_jö jj ^_S. 
(^_j l£ 4_jj jS j I jj^. 4_J (. S 3 S 4_j 4_S û j 4 S 3 j J 4_j ^ V 4—3 ( û j 4_j_j j 4_S û 4 4_S 4_j_j lj û j 4_uj 


_uJ_J_uJ J J_3 1— £Ö û j j 4 _jê 

4_û j j_9 j_j û j 4_1 
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<*LjLS ^_j j j_j j 4_j_lj 4_j 4_j l_j Aj4_uj4_j1j4_S ^4_j ^jj4_uj j4_j4_j . ûj4_j LS4_JjjSj Ijj^. ^_Sjjj 4_j_jj4_Sû4 
l S 3 Aj4_& (jj4_S_j lS4_j 4_J 4_j I j û 4 _j !>LS ^4_j <_£_lj iS . ^j \ ji J 4_S4_jj4_j j4_uj 4_1 4_S (jj4_SûJjû4 Ij j)Ij4_j 
. 4_$4_j I J I a£_1j ^_j iS j 4_£ ö j û 4 j lylS (j û 'j-j jjj j 4_uj 4_î ^j Aj 4_j (jj_ u LS û j LjlS û j c <j û J ö 4 j j j j_o 1-j <_jj 1 _jl9 û j 


• I > «5* y 


<-ûjj3 Jj ojAjjjASoû JaGI jl jlui jl_ij jjjj4_ijj4_j jI^AjjjoAj^/IjÎ 4ijj/» • jl£öjöjj^L£ 

LJJjJûû jluaJJJ 0 J<jljjl£A£ jjj A1 AaJ j^ jl JJ^. <_£<J 4 j jUji. (J4£4 jjIjûj4_u1 


ilij 


2 


? 4 _j 4 _& ^_jjj_j ûj 4 _jûjLuj jjj 4 _j_jLjj_ 3_9 4 _j_ 3 j^—lj j 4 _j c I J 4 _jjj Jj 4 _S ^ 4 _J 

ûj ûjjj^. 4 _jjj_^. (j 4 _j|j_j_j 4 _j jj_îl_j ^_j 4 jj . Cij_j jjjjJLj LjJijljJûJ ^j 4 _S 4 _j_j Lj-o-îS 4 _j 4 _jV Aj 4 _^.j 4 _& 
4 _Jj jSj 1 JJ^. 1 _ 3 _J 4_j L-IljJ û J j 1 0 __ 3 _j ^.J-î 1 lj— 3 — O û 4 _J 4_9 (J 1 _J J_ 3_9 jAjLS 4_j 1 JJLJ ^JJjliSj J j. 3 4_J . 4 -J 4_û J 1 __ 3_3 J J_J 


j LS 0 j 4-Sj— 3_î— 3 (.(Glider) jLSjûAjU-S 1 Jj_jûjj4 _S j4_j|j_j_j 4_î . 4 _j4 _& jL_l_jjj_j jl_SûjjAj_jj j jLSûjj Jj-o 
jjj ^_j4_j 1 jj_jûjj4_S jjj ^j4_j I j_j_j 4_î L&ûjj4_jÎ} . 4_j4_û (jL_l_jjjj ^Ijû4j4_j ^_jLjj ^_Sj_Lj j (blînkGr) 

jûjjjj 4_j 4 _S j i-S û j_3 _9 4 _l^. ûj i jj-uj j (Glider Gun)jûAjiyLS ^_jLS4_j_34_aj <-Sûj L-l-ljûj jl_j_jjj_j j_jjjJl_j 

jûj4_j j jlj J ^_j^.4_j (j l_j Öj4_j I j4_l^. ,_j4_j^L_jJÊ (jjjj_3 1 j 4 cjjû J l_Sj 1 J4_î 1 Jlj_j ^.jLSöjLj ûjûAjI^LS c^-jjjûj 


. û j 4_j_j û J j 4_j j LS û j_lj 


tclj ljûAj I4j1jS_3jLjJ ^ S j "i LS 4_J <jj4__3_j Lj ^_S 4_j 4_j I jju j 4_& jj jjjJj4_S Lj ij ^_j j Lj 4J j4_S4_j 

I aS4_j4_j I j_j_j 4_Î i4_jjj_o_j j_j . 4_j4_j I j_j_3 j4_j ^jl Jj4_o j_j ûj4_j_j4_S_j ^4_S jjj lj ûjj Loj4_9 ^-jLSLujLj <.333 1 j_j ö 4 
(j Lj (j_jJjL^.l_j ^jLSA-Sj-Lj jj_Lj4_jî) <jj4_jl_ujl_j ^4_j ^jjlj-jûJ 4 4_S 4_j 4__jj jS j 1 jl^. Aj4_j^. 1_j_j4_j 4_S4_j4_j 
^_JJJ_J 4J jj^.4_JJ jj^. (^jLujLj j)j4_SöJ ^)jS4_3 4_î j)Ij4_J L_S_J_3 1_S L-IljJ JL^. ö 4 ^_JÛJ_3_J (JÛJ_3_uJ 4_J JÛAjU_J 
. û J 4_J_J jS_J ijj-uj J J J ji_2l jj Aj4_j^. 4_j4_j 4_j 1 aSjj-uj Lj j4_JÖ 4_î L_jj_j_9 ^jjlj4jj LjjjSûJ . <"\\ 3 û 4 

Luj Lj 4_j j L_lS4_j_3 Aj û jj_j g— J-& 4_j!aJ 4_S4J (jl_j_j 1_S4_S_o4_l^. j jl_S4_jjjj t jLjjjL jj jLSLujLj 

^_j j j_j I J 4_S 4_j_j 433^33 Luj Lj 4_J (j_j j 4_SS 4_j j 4_j j 4_î jl^. ^ S o 4 _j2l 4_j j j_o_j j_j . 4_j_lj û j 4_j 1_S 4_j_j 4_j_jj^__lj 


4_î 4_j j_j . <Jj l_S û 4 L_lj 4_j 4_j LS û j-lj-JJ^. 4_jj jSj 1 jj^. 4_j 4j_o j j) Lj j j 4_j ^_uj Lj ^jj 4_o 4_j . 4 3 3 3 
^jj 1-S 4 _j 4_Lj J j_o j 4_j j 4_uj 4_J û Aj 4_j jj 4_S 4_j 4 9 3 9 4_j^. I Aj 1 _o_j Lj ij 4__o 4_j 4_î j I Aj Lo 4_S 4_j j j j j 4_S 

. (J 3 3 Jiftö 4 
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a! ojjûjjA£ jla. 10 j45ojj joA)!>\£ :jöA)^ (j ^-^2 j^ 6 j*Luu ^4 j4jj4£j4j 

4£ojJj^£ 


4__) lS-LJ J J J J 4_J J_3 I J_J l11luJ_3 J J 1_J û J 4_Sj JJ^. C JjS j xxlJJ J J l_J A_J û J-3-uJ J AJ ^_J Lg-J-^. ( ^_J iJ û J JJ L-kuJ J J û J_J jS 
L^JJJ jol 4_î jjJLj ^_)4_j £^_J I JJ û J( ÛJJ Jj^ J Lj 4_uJ Lj__3_3 4w£ JÛj4_J L_Sûj 4_3ÛjLuJ JJJ û J 4-J_) 4 _Lj_3 J J LuJ_3 J 

4 4_j<Ljö ^Sjjj ^jlûjL jlj Aj4__2l ^_j4j (_SjAj4_ö c 1 Aj Lj j ^j4_o 4_A ^j l g j 4_1 . ûj4_jjjS4_j ^jujS 4_S 
^_j iS û j jj^. j_j LIlj j^ û J Chxjj j Lo 4_û LjLj ( û j 4_j j Lo 4_û jj j j Lfrjj. j Lo 4_û jj Luj Lj 4_j jj j£j Llu jS û J 


-L9- 


£j 


j- 3 


IajLjjLjjj Lj 4_j Lj 4_j j£_Î4u LjjjSûJ 4_o4_j 1 Aj Ljj Ljjj j4_û i_S4_j ^.jL^ûJjjLuj j ^jûjjjS (ûjûJuJ ^4_j 

^g-S_J-î 4_o J^ IAjLjjLjJJ j!j 4_J 4JJJ JJ Jj J Lî ? 4 3-lA, jLûJ_uj4u4_0 ! JJ JJJ Aj 4_o_ul) jJÖ L^jSûJ 4_!) Lj4û ^4_J 
jj . j j j j A j 4_£ ^_j 4 j^J 4_û ^_j l£ 4_1ljS 4_o j û j û j 4_S û j Lj j j J jjL 4_S j l_S 4_L j^j 1 jj^. 4_î û j j 4_£ 

3 LgJL^. 4_î u^jj4_jjjj_ojS clLij JjSj Lud j4_û jj c £g_j 4_j 4_S û J ûj4_j 4_o4_j c4_ojj ^_j_uj4_j4_o 

jjj (jLjLo (Jjjj l (?\'\ 4_j 4_S4 li )S4_o j4_j4_j . jj 1 Aj ûj4_11ujûJ4u û j j Ljj L& ^ Sj a L^_l) 4 _j LjjjljjûJ IajjLjjj-S 

. Game of Life world environment-^i gj^ ci^ijjj ^Ljj -llIjI j^ 

Cj 4_S û j 1 jjj jjL û j jj^j û J 4_S ö j 4_Sjj^. j J 4 j j. û J 4_S 4_j_iS 4_o jjj jj 1 j J j 1_S û j 4_j 4_î <. S ijj 4j jj 

. û j 4_S û j 4Û jjjlo j C_5“° 1_J 4_j û J I A_)J Aj û J_3J 
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lSjP- cr* UJ* ltUUU^ ^ 116 ci'j J <5J Ö 4£^ l*^"^ 

^^jjjjai (jLûAA j ajjS jLûAA jj ûj4jjj4£oû jiljJ 4 Clll^OÛJOÛ (JjA A] t_£_3JûAjj/l£ t jjj^oû 


ûjAjJJO^ OjLjJ^ (^jLl j5oJ ^J-ûJjo) jjj (*^j 4 JJ t*tl n 


^_S_lS J_Lj J4_SaJ J 1_S û J û Aj !J-A <LS ÛJJJ j!_Aj 4_J A_J L_Sj J I J J JJ ( û J 1-S ^4-J ^_j4_JJJJJX AJ J 3 LL 3 4 _1 3 3 JJ 

c û j 4_j_j_j l^jjj û j A.S A_xj j 4_j_uj I j 4_J Lj_j 4_j j 1_£ û j û Jlj ^lS j 4_S 4_j . j j 4_S ö J l_S 4_j 4_1 I J j j Aj_j j 2 * 2 û J Lx 
j j j J j Lj û j 4_j_3_j û J i_£jjj j 1_S û j û Jlj !>LS û j La. j 4_uj 4_J jj 4__o 4_j t 4 _j 1 J j Lj_uj ö j ^j^ j J 4_J 4_S 4_S j_Lj û j 4_j 
L j-JjSûJ Cl__jSl_9 t_ S û J .Ûj4_j1_S_3 j4_JJ_J_3_ûjS ^_JJÛJûjl_3 ^_3 LuJ V Lll 3 3 1 JJ ö A 4_S4_Sj_Lj 1jûj_xJ . û J 4_J_3 J 4_S ö ö 
4_J (OR) J (AND) ^_J l_S(03tG) ÛJ Ijj ö ö L_Sûj J J_3 J J_û ^ S Jj4_JJ_J_3l ûjS 3 1-S 4 3 3 3 6 J 4_j_J 4 L': 4_J JJ_û4_& 

4_1 J 1_S4_J_J Lj ÛJ l£ 4_J 1 jul 3 3 4_S Lj LSj L& 4_J û J_3 _uJ_û 4_J . LlujS_J Lj_uJJJ A J 1_S ûj û 4_J !^La 4_1 JJ JJJ ûjS_Î4_S 
^_J 1 JLû l ~\ 3 4_J J J A J 1_J J_J Ljj J_J 1 J_3 ö ö JJ-J. 3 1_S û J û Aj !>Lj (_£J l jud 3 1 4 J_3 JJ_JJÖ û A J l_S 4_J 1 A J 4_j J-J-l Ûj-S 


J 


l£ <u 




J 1 M g ‘ 3 a J ö J4-J 


u 


LS4u 


^JJ^ 


jjj jl_S4_j4_j û j 4_j J jS û j Lj j j A jjL ^jj 1 j_j-uj cjLûjjL (j4_j l g j j4_j ^_j Lj j l_Sûj t 1 Aj 1 _j j ^JjLj ^L-Î 

John Von )j 4_û jj_3 (J js jja. U 'u ^ j 1 Lûj l_û ^_j 1_S ö J 1_S J 4_UJ 4_î £ Aj 4_J 4-S L S 3 3 Aj LLj 4 J 9 . ö J jJ Lj 
û j 4_J 4 _j_lj_j jj 1 Aj l_j j (jj Lj 4_J j 1-S ö j û j 4_S ö j Lj j j J jj^. j û j-j-uj 4_î û j Lj 4_j jj jj-Sjj j 3 t(Neumann 
Usjj_û ^_uj4_Î ^_S 4j 4_j LLx ^_j 1_S 4_î j_iS_j_Î j_û jûjLûj 4_j l S.jjj jj4_û4_j - 4_U jS j 1 jj^. jj_j_Î_3j_j 


LÛ A 


4_S jljS_3jl_jJ jûjl_j4_j 4_j jjJLj ^ S-i fl'Lu uj t_S û j jl_SûjjAj_jj ûjûj4_jjj_j j4_ujl_j_i_3 L j 3 3 1 j_3 ö J l_S_iS4_j 
^_ xj4_û j J jS_3 Lû-uj Lj ûjûj4_uj4_Î j4_jl_j4_j j4_j ,Ljl_Sj tûj4_j4_S_3 Ljjjjj A jLjjjL jjIjjûJ j jj1j4_jLj 
ûj^u^J 4_î l-Sjj ^ 3 ^_S_u j j_uj Lj . (jj4_j j1j4_jLj 4_j4_û ûj4_j (Jj4_a4_j 4_j 4_j 1 JLj_j j Lj û j 4_j A j^j_uj j j J jLx 

^jLujLj j4_a4_j j Lû j La. j 4_j 4_j_3_j_Lg_j_j 4_jl_ujl_j l_^ûjj4_JÎ) . Lj 1 Aj l S 3 3 4_S 4_û j_xj 1_S_3_û ^L94_jjûj 4_j4_j 1 j4_î 
j4J ^_Sj j û j 4_j j jj 4_Sjja4_ö . Lj 1 Aj jLjj ^_j 1_S ûj 1 jj-uj jj_û4_ö 4_j jjJLj ^ û Lujj-uj 4_j 4_ajj jjJLj i_Sj_û4_S 
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u 


IS 4_i_j A ^ nj û j j j_j û V û j 4 _£ öj A_j û j_j j^ 


Ul 




AJ l ^ J-J 4_j t ^^-j-j 1 4 I Ajj_^. ^ Ûi V i n 4j û j j-J*. 


?4_j4_jÎ) û j 4_jj_kj 4 _uj 4_j ^_j_o jJÖ l_j L j ? ^_j4_jjjj.4_î (jLaLj 4LjLjj ûjjj^. j4_j LjLj clJIjûJ jLjjj j ûj4_j!jûJ 
4_j 1 j (jLjjûjLj u_^_Î4_jj. 4J ^j jJ4_jê . ûj4_Jj4_j j j J 4_j UjLSûJ <__£j4_jk ^_jjlj4_j 4_j ûjL_lujj_3 ^4_j 
j j Lj jS ^_j Jj I j_j_Î 4_j q l_j I j_j c (_£ 4 _j Lj 1 j j 4_j IjûJ (jLjjljLj Luj-JJ . 4_!9 j j_û ^_j Aj 4__o_j 4_j_j Lj ^_j Lj Lj J jjL 

. jj_j_j ö 4 (j Lj j 1 j L_ul (j û j ö 4 j^ 


^ £_j j 4_jJ L j 4_j jjl_J_j 4 __uj4_S j4_j j4^4_j ?4_j4_jö (jjljLj ^LLuj-jj l_Sj j û j 4_j j j_j jj_UûJ <__Sj_uj4_S 4_jjj^. 

(JjjL4_j jj4_j_jl_j ^g_ 3 Aj 4 a LL j_& jl_j 4 -jj_jjj 1_j_j4_j 4_S4_j4_jJ Lj jj_j 1 j jjjjljjûJ 4__uj4_S j4_j jjj^. i j Ij-uj l_j4_j 
u_jj4_j L . Jj_j j 4_j û ö j ö ö ^j—LJ L_uj Lj 4_j ûjûjIjLj 3_ujj j ^ajja (j4_j 1 j4 j. j 4_j l_^_j_j j_j j j qjLj_9ûj ? 4_j4_jö 

j ^_J L^ ö J Ljl9 û J L_j_J_J l_j 4_^_J JJ^. . Ûj4_j4_^_3 1 3 JÛj 4_JJJ_J 4_J jjj_3 J J û J I J_J_uJ ^4_J J_j|j_3ÛJ 
JJJJ^ J J J ö J J 4_ii J J J_î 1_J ^_J 4_j J_J (J ^J^ 3 3*3J lAi.1 3J . J J^-J Lû-uJ 1_J I J J J J ^_uJ 4_J 4_J lS û j . 4_j J_J J J û J 4_J 

>. ^ 3 1 j 1-j 4_j 4_j_]j_j4_j ^_uj jLj J j 4 j_j j 1— j 4 j’i i ^ j Lft 4 jj (jûj-3-uj 4-j Lj4_jl_j4_j (jjjlj-jLj 4 ^ n . 4_j_j_^_o j_o l_j 
j j_j_Lj j_3 j j_j_Lj j_3 j I j I j 4 _jö 4_J 4.S { n 4_jJ Lj} lS 4-j 4j La_i_ 3 4_j jj . j_j 4_£_j j l ^ i a j j 4_£ û J jLj 4 _j (J 4_^ 4_J 
j 4 _j jJ-3 1 J- 3 - 3 4 __û__3_j 4 i i 3 j_l£_û j_o 4 LJ i 3 jj_i_j j_j j j 4.S 4_j 1^33 j 4 _a 4_j Lj 4_j Lj 4_j ö j I j^ Lj_*_o j j J 4_£j j_j 4_j 
j jJ 1_3 ^ j— 1 a'Lj 3aJ J J_û 4_JÎ) j J. 3 1 û 4 4_J J_J . JJ 4_^_J J l ^ 3 Ai.3 ^_J iS û J 1 _Jl 9 ö J ^-J-JJJu-U-LJ J_3 4_J 4 Lj 3 S J 1_JÎ) J J_û 4_JÎ) 
4_j jLljI . I j 1_£ 4 _ju j j_lj o_^ûj l_j_j4_j j£J4_j ^_j 4_j_jja__lj ^La_lj4_jV l_^ûj i_S4_j - 4_j4_JÎ) jûIjLj (^a-ujaj 
^ g-J IjlLj 3J (J_l_j|j_j4_j 4 3 3 3 Ûj4_j (J lj Lû 4_J (J 1_S4_J Jj£_J LuJ-U^. ^g-J 1 Aj) l 3 4-J J_3 I Aj Lû JJA. ^__3 l_j I J__1_3_J 

. (j_3 4_S_3 (J L$ û J ö ö qS 


4_J i 3 3 3 3 L* 3 3 3 I J_3 ö ö (JjJ û J LuJ J j J (J LuJ 1_J *. 3 1 4_û j^ t Lj I J ö ö ^_J l juJ 3J (J û J_J jS (J 4-S 4_j 1_3 J ^_J J Lj (J 4-j J J-û-3 

^a4_j LujLj 4J4_û jS jjj L*3 3 3 ö ö . Aj4__û_LjjJÎ5 ^_jLjj U SÎöj QjjJl-j jjj ^a i4_jV ^a j j_l_luj j j J 
4_j jj ) Ljjjjjj û A_!4 _jÖ ö j 4 **3 LJjjjuj IS4_lj4 *3 3^*3 3 LujLj 4J 4__ljla. ûj4_j . Ljj_j4_jÖ ^.jjjA öj 4 3 1 Aj 4__ûjj 4 3 1 Lj 

^a l£ Luj Lj ; j j-3- 3 Lû I Aj ö j_j j^ ^a j j J j 4-S 4_J l_^ û j ? (j 4-j û J û jaj ^* -3 U J 3 4 j 4-S ( U -3 ^ û j j- 3 j 4 _£j û J L_j Lj 

4 J . (j4_Sû J (j j Lj J I Jj I j£_jj Lj J ^JA-i 3 L^ 4_J öj4 ^ 3 j J4_j c 4__ûj_uj_i_uj j4_j (j4_jj4_A j4 û 3 3 Q4_£4_jjj Jj4_a 
( j iJ 4_j 4_j ^_j J j^_j j Lj J 4_j (j J J 4 j 4_a (j 4_S 4_lj Lj û j 4__uj 4_jj j J 4_ûjj — qjj 4_j_j j_9 Lj 4_û_j_j I Aj ö j_j j^ ^a l 




.(j_j 4 _Sîûj jLii. 


j û J I 4 4_S 4_j_j j L j (jLj û j 4 __uj 4_J j 1_j_j iS 4_j_j j_uj j 


AAjj 


4J 


4_j 4_j c j 1 3 j (j j Lj ^a l £> ö j û Aj !>La û j u^ 4_j Q Lj j 1_& c I J j 

S- 3 j L g-j-A. (j 4 L 9 j j_uj ^_j iS c 4_j i_uj i_j 4_]4__ûjS j4-& . (jûjjLû (IsolatGd bod ios) ^_j iSûj Ijj 1 j 

c û j I j jA j l_3 ^£_jjj 4_S c 4-j I aJ 4 _a 4 _Î (jLjûjûj ^_£_û 4 _j^. j 4 _^ûJ jLûjjL jû j 4 _j l_^ûj jIj_au 4 Li ^_ûIjûJj 4 a 
j Ljj_ 3 ûJ jjS 4 _j Gmpty SpaCG ^_lÎ Lk (jlj 4_9 qûjj .Lj 4 _jLj Ijj 4 _uj 4 _j ^Lj I j jS I aLLS 4 J 4 _j I j (jl_jL_û 

C(j4_^_3 (jLtl 3 *3 3 Aj ö ö ^__3 LuJ j_J (JÛJJ-j4_j ÛJJ ^4_J J_3 I J_3 ö ö ÛJ_3_3 ■ L 3 3 3 ö ö Jjj. 4_J J 4__uJ t (J_3 J_uJ J Lj 1_£ 4_î JÛJ4_J 

4 û 3 3 4_j j_j c | aLu j_ 3 (j I j 4_9 4_J ö j Lj 4_j (j Lû 4 sö (j û j j ^aa 4_j | j 4_9 4_î lS 4_j ö j Lj 4L9 j 4_jö q û j j ^a I j-y 4_j 

L_l_uJJJ-uJ 4_J LuJ 1_J j4_JÎ) ^_3 L^ 4_J_1 Lj J_ l_9 4_J_J J 1_£ I J I J 4_î >. 3^4—3 . J J-J. 3 3 I A J-L-J 4_3 ûjjS4_j ^4_3 (J_l_3 I J_J ö ö 

(j 4_S û j j c (^^-J-î L_j (j I j 4_9 4 _j j I j J j j Lû 4 _a (j j I j_3 I J (^^31 4_j j j_û 4_jö 4_£ öj 4_j 1 _£_j Lj_uj I j_3_uj_j 4__û 4_j L*3 3 3 ö ö 
. Lj 1_SL j LS 4_j_uj_3 j_j_3 (^jjj j_j_uj 4_j 4_î (jl_^4_j4_j (j ö j 4Li J j^ j_^ i_^_i_uj4_£j4_jî) j_j ^_$4_j l_j Ij4_j c4_j4_a.j_û 
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6 Jl S „3 I j 4_î jul 4j 4.S4J4J £ 5 j_j I jlû J ûj 4J ccliJ j <w_JLuj jIj_jIj ^ S j j 4j ^jûjj j4_j4_j 4_S_j jj^. 
^ jjft 4 _j I j j_j u_Luj I j 4_o 4_j j 4_S 4_j . j 4_S ö J ^_j jliS 4_j ^_uj_j V l—î (_£ 4_S 4_j^. j_o û j j j 4_S 4J 4j J Luj (j û j j 

4_j j_j . 4_j LjJ j 4_S 4_j j û J ^ n i j_uj j j_o 4 _jö 4J j (. ‘N ) ) i j_uj j 4 _jî) 4j j 1_S 4j 4j û j 4 _j j_j û j 4 n 'i u IJ l_ Sj i j iJ jJÎ) 
(_ 5 1 j 4_9 c j I j_j I J ^ ^n 4j ljjJ j_j ^ a jl j j l 5 û JJ 4 _o4_j j4_S4_j ^V4_j . 4_Sjjj 4J ^_i_ÎL_i. tjlj4_9 

. ûj4__L_Lj_j_û_j (_5jju4 J 4_j <Ji 3 3 6 J jjj Jj4_S jj_o4_û ^jûjj Jj-S_i Lû-uj 1-j u_ Sûj 4 _S_j jj^. iJjljUjjj Ij ^_Sjjj4_J 
j_S_j_j_j j_uj j4_jî) 4j jlS4j_uj j4_i U Lû j4__tûjU4_3U ^_j_ÎLSj_Î jûj-j_uj 4_j jjjJj4U jûj4_j jjlSjJÎ) 4 _j4_û4__3 

. j j 4.S U j ö ö û j 4 3 4_1 j I j jU. 4_J 


-J^— 3lJ- 3 ^_uJ_ J û J J t û J 4_J_J_j_J_û_J J-Luj 4_J ^g_3 Uj-uJ_3 J_J_J ^ J 4_û i_U û J 4_jjj_J_û 4_û (J J J j 4S 




ilî£ 


c5 û JJ J 


4_$4_j 


(jûj4_j (jjlSjjî) 4 _j4_û4_j ? LlU j-ij LUujjj J U!> ^ UJJ jj-o4_jÎ) LUljûJ jjj^. ti_S_j_j4_j JjS’Ljjj J j_j 

J û J 4 jul 3 S I J J J jULi__lS (_5j_3JÖ 4_S_J J_^. 4 Lll 3 3 4_& 3 J J_3 J J jUui__lS J J_îJÎ) i_U û J ^_S 4_J LuJ U L1 3 3 û J 

J U L1l_ 3—3 û J û J 4_J Hj 1 3 lU 4_J 4_1 J û jS_uj__J_S (_5 J I jU. I J ^-S-V X\ " xJ-UJ (_5 û J 4_J j_J i S ll juJ . 4__J_J LuJ ^_uJ_J 4_S ö j j 

J 4_J ^_lS 3 4_uJ J I.JÖ Ul 3 3 I J_J û J 4 i_î LuJ (_5 û J J 4 L_J_J Lû J ^-J J û J ^-û-J-uJ-J-uJ (_5 û J 4_j JjS Ul^. L_ S û J . L1 l£_3 L_ 9 J 4_uJ 

■ 4i 3 3 4 __i_jULuj j4_j ^_jjIj 4_1 4_j ^V4 _j . LIljjSjIj 4 “ 3 3j_j-j ûJjLû ^_j Ji jSll-uj j j J j_j 4_S (_54_j4_j^.j_û ûjj 


(_5 4_j 4_j^. j_û ûjj j4_j 3 j 3 I lj, 3 j4_uj4_1 lU4_j 4_J ûj_j_û4U ^-jjûj ^_j J j S L’i 3 S (_jj_jJÎ) ^__j_ÎLuj (jûjj 4_jjj_û_j j_j 

^_J_Î LuJ (_5ÛJJ L_S4_JÛJ_J_J_uj 4_J 4_jjJ_û_J J_3 4 J_3 ^^3 1 4_J . û J I J-Sll-uJJ J J ^£_JJÛJ ^_1 1_S 4_J_1 J Lû 4_£_îj_j4_j 4 U 

4 L* 3 3 3 L-Sjj^ 3 U 4_S_JJJ^.) ÛJ_3ÛJj4_£ 4__lJ LuJ ÛJJ ^4_J LIl 3 3 jliSjJ JL 3 Aj4_j^. I_JÎ)ÛJj4_JÎ) 4 û J_J U J 3 J J S jul 3 S 

ûjj 4_J j_jûjj4_£ 4_S4_jJLuj ûjj (_5ûj4_j j^lj-3 ^V4_j .((j£Ljj-j ûj4_j_jjIiS4_3 4_J ^_jl_Sûjj_^.4_jjjj^. 4_jIj4_3 
4U ( Black HoIg) jjjûj 4_ijS 4_J L1 3 3 ö J J L_LUJÛ J ^11 4Uûj_3_3_uj4_3 (£5j4_S_jjûJ ûJjLû (_54_S4_j4_j^.j_û 
û j_3_jjuj 4_j t_U û j ^_3 4_1 4_£_j jj^. ? 6 j 3 S -i jjj j_j (j I j 4_9 j-j 4 _j û j 4_j j U jJÎ) 4__û 4_j . 4_j 4_j^. j_û (_5 4_S ö j j (j jU. 

I Aj4_j ûj4_j^_jJÖ4_J L1 3, 3 1 j-j 6 J jjjJj4_a jj_o4_jö ^V4_j cjj4_£_jjûJ 6 j 4^3^ 4_î j-jIjuU (jjûj 4_ijS jU 


SpaCG”) Lj 1_S" Ij4_9 4_£ LjUûJ 4_£_jj . LlUûû LlLS jl j4_9 4_J ^jj_9 t J Jj S U 3 S 4_S_j jj^. c4_jûj4_j jUjJÖ 

{jjjjj4_£ (_5 U I J 4__uj} J U J_l£ (_5J I J-3-UJ 4_J ^V4_J L_J_J_J { J 3 1- 3 }jU4jL ^_-J-Jl_Sj_î (_5J I J-3-uJ 4_J (tilTlG 

^—iJ Luj j ûjj (_5j_& 4__ 1 L*3 3 3 1 j_j û J û J J Lû ^_i4__^ j_û (_5 ûjj i I -Ujj Jj4u (J U I j4_uj ^_i l j_l_3 4_J . LIlj_j j I J4_i U U 
^_3 J J_J_J_uJ J J J J 4__uj 4_J 1 S \ A J 4_J J 1 < J S 4_j_Lj A A ^_J_A 4_3 J.J ( <__3_3 J_LU_3 u (_5 4.S 4 3 lS 3 4__uJ J L & û J 4_j J J S L’l 3 S 

^_3 4_J J_l_3 I J_J J J J ^ J 4_S ( 4__3 4_JÖ 3 J J_3 J J J S L’i 3 S (__S û J ^_S 4_J LuJ U 4_S_J JJ^. . 4 3 3 3 ^_J J J_J J J J J J 4_S (_5 U 1 J 4--UJ 

. LILS-j LIluj j j J JjS_j Lû-uj U I aLj 4__ûj ^_uj4_i 4_J j ûj I j — 1 xj .1 j4_j j ûj4_j^_j_& 4_J j jU. L1 3 3 Ij_j U j 


^_i_^.j_j 4(j_j4_jî) (jju 4 J Li_Lo l_SjaIi4_jî) ^jûj^u j_i ûjtSjjö SpontanGOus ju.4_jj_i. ^-ij j /Uijj ^ 

J J_9 U ö J 4 *3 3 3 3 J l_l_J 1 J jU. 4_î 4 û 3 3 Lj 1_S U ö J 4_J L 3 aJ 3 J_3_3 4__û 4_J ? (J_3 4_JÎ) 4 û 3 3 ^ J ^ j-J ? 4_J 4__û (J J J «U) 4_S 

■ L* 3 3 3 ^ljûJj4_J JJjJj4_S (LILSjIj ^jLS UjU. jU ( û J 4-J-J J 4 3 ^_uLJ jU. J_J J L1 1-S_J 1aS_L1uj4_3 
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j Llil i ^j£_o LVj 1 6 J ^_iljjS ^_jjj_Lj ?j_j4_û Lj_j_jû4 ^ -j. ^ j_j JjSj LojujLj 4 ajj (jA. j Lj_j 4 j ij^-j j LujLj j4_j 


û J C/ J Lo-LJ 


lS^j4_j jj 


. j_j j_j_lj Lj_j j_lj I j_j û J 4__û_lj 4_£ LLI^J 4_j I j_j j4_j ^_oLj^-j4_j (jVj4_jj^Lo4 \ \ j ^_j j. 


j o S Li \ i 


tSJ±H 


1 JLoA j J_J ^_jj4_j 4J j Lj_J_j 4 _JÖ ^_ljj_a j JjS J’i j £ ‘-Sûj ^£a_jLjLj 


L-L-L-UjJ-J 


j4_jj_uj ^jjLj i 4 _j jj ^_S 4 _j_j j j_ij Ljj_jûJ Ljl^j 4_j I j_j j4_j ^g_o 1 ~\ j 4_j Vj4_jj^Lo4_ij_a ^.j 

l_l_ljûjIj j 4 _uj 4_j (j j lS 4^j4_jûjjLo j4_j j Lj-jjjj-uj ^_jISûj_jjö j i j_lj a_] (Supersymmetry) ^^ jLl 

l_lj4_jê ^_jjj_j 


l_Sûj ^-jjjjj ^j_j 4_jLjj-Û ^l4_j j4_j 4J . 4_j J j£_jjj£ ^jjjjj ^ _lj J-L j 4 _j j_uj j_jjjj iSjullS ^_ijj_Lj (M) 

j_uj_j jj_j 1 j juI j d) 4 _o 4 _j cL 1 l_lj (finite) j I Jjjj_j_uj j 4 _j j 4 _S 4 _ j . û JLj Aj 1 _S 1 _j_j 4 _j jjjJj 4 _S j_j j_ol_S ^_S 4 _j_ijj_lj 

4_o_lj 4_jj_j .LjLSûJ »— LujjjJ 033^3^—* ^ 1 j A ûjjj^. 4-j_LJÛJ jj4_o4_j “ 4_j Aj LoJ4__uj 4_j 

. Lj \ i 4_j Loj-o ^g-j. 4 m j_j ^ £_ 1 1 1 4j_o ^__iJÎ) <lS_j jj^. c 4 _jjj 4j4a ^l4_J j-l-î l_S_j_uj4_j L1lj_jûJ 


j4_ûJJ 4j4LlSl_9 j4_J . û j 4_j_j j j JL_j_j JJJ jljJ^.4j|jl_J J_J l_J_uj_J_J 1_J tûJJ_ljS^4_J ^-S^-J-JJJ-LJ , ^_j j j_j_j (M) 
LjLSûajJ jl-ûlj - J_L_l_uJ J J-uJ ^_J l£ 4_J_J 4_J_JJ^— J_î <LS_] J_J 4_j J û J 1 jS jS J Lo JjL. “ J_J 4_JÖ «_jjj_û L_S û J J û J 4_1 jj_j 
jj4_o4_j ,^_j4_jö j4_SûJ j Lo 4_£ 4_1 j j J j 4S j 4_o_i_i j Ij ûj_j Loj4_9 j4_11_iLujLj j4_j jj j 1 o i'Lxi j4 A j j 
4 ij^Luj j4_j j4 j \ j_i 4_J Lj \ ) ^g_j j jjj ^—lj-uj 1 j j ûj-J. j c j_o 4_j<Ljlj4_l ^lV4_j . 4_jûjj<lS ^g_S_i j jj4_£j4_uj 
j 4L9 j j_uj j ^_lj_j_j_uj_j_j Lj j a 1 j_j û J jjjj 4_j ; û j 4 Lj_j j Aj V û j 4_1 1_*9 1_j ^_S 4__lj j j_j_i 4_i Lj j j ö J (j 4_j L_l_iS_i j jJ 

4_j 4_£ <L_lj j j_lj j4_S4_j . ûj_j_Li 1 j-J-î j i*a ljl S 1 j-2^— jj 4_uj jjjj^.<Ljjj^. ^ j AJ .) 4_J 4_S Ljl_S_i jjj<Ljj_j1_j ^S_j_jjjJj4_S 
^Luj 3000 4_! jlj4_S ^g-o 1 1 4_ij 4_j j_j j_j j j_j j 4_S j 4__uj 4_j L1lj_jûJ £j<Lj ^j_l_i_û_Î4_uj_i û j 4_1 J jS_j_9 1_j 

. û J *Lj ö J_! J J J J Lo_1 J 4_û LJ 1 1 J_J J JJ 4_Û_J_J LuJJ 4_J ( 1 J J J J J_J 1 J 
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^jLS4_SLo4u^, ^_SjSu4uöj4_fl 


j4_jö (j4_j Louj^ t4_û4jLjljS (Jjj-jlj L5 _S4u4_Î4_ojj_9 I q L$4_flj" Ljj4JJ4_j ûjjjjlo AltGITlBtiVG hîStOrÎGS 
. <u Lj û J 4_j ö j 4_j J jSu_9 Lj j 4_j ^jj U Lj j ö j 4_j j 4_j_i£_o j_o û j j j_i_o j j_o 4_& ^jj 4_j 4_j ö j 4_j J jSu_9 Lj 


^ ^ L^_j4_jj ö ö jjji^jûj 4 _oj_j l4_£4_j Lj ju i_j ! l£ju j jjjJj Lj ^jjjjjjjj Anthropic pri n ci pl 6 

■ 4_û_LJ ^ujjj ^_j 4_i_i_S 4 _j^. j4__ uj 4_J jJlj4_j 4.S I_jj_j_9 ^_j 1_S4Ûj4_Sjû J LuLj jûjLjjûJ j i ui g _i iuiû J4_j 

4_j Ijj j j4_j j4_S4_j i4_j4_& (jj_k 4_j Lj4_j_jLj ^Sjj J ^j J jLo 4_j 4_$J j_j 4 _j j4_jö !ûJ^Lo ûj J AntilTIGttGr 

. j-Ll ^ ö ö ^j^.4_j ^_jj4_j ^_^4_jûjj j j4_jûJ jl_j4_J jjjS4_j j4jj l_S4u 4_j 


- jjjjjj Lj û j ijjjjjj4_s 4j jûj4_j lSöj jjjjjj-uj ^jISLujL ! jL^LjjLj 4_jj4_£jûj Apparent laws 

4_SJju4_j ^_j Aj 4_oj 4_jj 1_j 4.S I J4_jjLj j ^^Iu-ujjL j û jj-uj 4_1 ^^u l_Sûj4_iu_o Ij lu j 4 _SûjjJÖ j I jj^. ^^uLSLuL 
juAi4_u. ^_jjjj ^j4_jjj 4_S ^jjjjj (M) LS4_jj4_j_Lj_jj LujLj (j4ujjj J4_S4_J - jj l_S 4 i i Lj öj 4_uj 

. Ûj4_jjj l_j <__S4 _j cjûJûJ ûjûjIjLlj. jLujLj 4_j j I j L j_j. ^_jjjJj4_j 

jjiSji 4_jj i ö ö t4_jjj4_j ^jjjjö ^j-S^uu Ai4_Aj4_i_jLj i^jJL ^_LLu4uj4_uj Asymptotic freedom 

(jju JÎ) (j 4 u I aS j j L* i jl_j 4_1 jl_S4_SjljS Aj4_j^.j4_ö I JûjuJ . I Aj j jS jl Jj4__o 4_1 4 _Sûj_îJÖ ^ujjujIjV 
IaSjjLu j lû 4_J <__S4 _jûjIj lu j4_S4_juu Lj_u4_jîi ju ^-SujuJÊ jU) j4_u4u ^^4u cj_uauu4_i Ûj4_juu4u 


. û û4_j_J_î û ^ j 4u 1_J_ju4u >4_uJ 


, » i I o 5 A U 


t^uûjjujuû j ^uûjujju ^-SuSjjlû 4J öjj JU-ujjj J t4_jul_ujlu jûJûLo ^g-u 4_j iu_j i j4_$4u ! ^ju4u AtOm 

.ûjljJ jjl_o4_u j 1_S4_juujju_S_lJ4_j 4_Jl_iuujju 4u 

<_Sj i jS 4_j i j ^ ^ujlhuu- 3 3 uj-lsuh 3 ^ û j 1 4__u lu û j 4_uj j4_S_iju4_j <__Sujju^. \ jjujLj Baryon 

■ ûj j 


ûjd_iLa4j ijjjjj i^ljjjjj^lS is^yş- 3 jjj lsLUj'Uj Ajti \ \'aA " ttAjLi lAj_i Big bsng 

I Ljj-û^Lj l-J j_lj I j_i ö L lA jjj Lj4_^ ^j4U*Lj ^l4_j j1_jjûL_û1_J (JL-j jj-j-Llj 13.7 u lj_iûlIl (jlj ‘LSûjjlA 

ûjLûj4_uj jlu.4_J j4_juj4u j uW UJU-L)^“^ LLu i s . ûjju l_Su ju 4_ouJu_û Aj4_u. Iuu4_j (j4_SûjL4i9 juuuuuu 
^S-ÛUJ Aj j IjSS lu 4_î 4uu lu ö j 4_uj ö j j û J j 4u û j Lo-uj lu juu I 3- 3 û J 4_ouu V 4u c öj 4_j û j ju J 1 j Lu 

. (juiûuuu cûj4_j4_jjju (j LLi 4_j juu j_uj jj-o 4uî) 4_î 4_S ^uJju 4_jj jj_Su Lo 
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jûû4_iûûIj Jj £ >Vi û ûjLS- Ij4_s jjj I jj I J (j, 5j o V 'j4_ii) !(jjjûj Black hole 

■ Lujj û û I û (j J_9 ^ J 4u lS û j Lo-u L^ ^L_Î & 3 öj3 4u 
. û J) j & (_5ju_Î4-jî} Uj ûj4_u jj4u ! j j j jj BOSOH 

^-J^—oj-j j4__^j4J 4_Ja_jLjJuLj i jlj_luj Ujjj 4j4_£ aj ! jLr jj Bottom-up approach 

^U Jj^JL-1 lul û û (_£ J I jJ 4_uJ l II 3-J ^gJ-J U. (j 4-U 4j (_£ J J JJ_û I_J 4_J J j j J j 4-S 4_j û j 4-j jU j 4_j c û j jj LA j Lqj j-j 
4j LL j 4J j Ji4_uj4Jj4_j jj û j 4 _j_j j 4_j ö J jjj îjj Jj4-j j!_j_uj_j_j ^UjJjjLj t4_j4_& ^ 5 _j1uûj4_u 

. û j 4_j_j U û j 4_uj 

j j j J j 4_£ 4_j lj-j-j-j 4_S Llj ^^uLjj-j-s ^4jjjjjj j4_jö !^j£jjj^I£ (^Ljji Classical physics 

. 4_j 4_& (jj I j£_j j Lj J j I j 4_j (j j j j_j_o U 4_j Lj_j 4_j 

c 4_j i ajj lilûLjj i_j ^i£4_jj£jLiö 4_j 4-Sjj4Li u i j Lj ! ^-ajujLjljjj jj4_S CosmoloQical constant 

. 4_j4_û Lj 1_S" !j4_9 ^ujlj ^g-j l juj S> 4j (jj4j^. 

jiju. jLj4J Ljlujjj-uj ^_jjj4_j jjjii jiûûjj j ! ^juujju i_U j-o jj lS ^jjjê Electromagnetic force 

.uLûJ j U 4u4uö jLjjLjûjU j4_jjLj (j4_j 1 _£Jjj4Û j4u jIjjj 4_1 . 4u 1 Aj Lojj-uj (j4_Sûj_JJÖ 


4_I 4_*jjjj4u j 4_jJLu (j4_S4_£jLj 4 4 _jûJjLo ^uLjûj^-uj ^_^4u4UJjj4_j * jjjli^ \ Î4 j EleCtfOn 


/ i UÎ4 o \ qj 


■>* C5T 


o îS ^u Aj 4_oj 4uj Lj 


(jû j j L o j 


. 4_j iS 4_u lu û j 4_u 4_£_ijj4_j ^j jûLo ^ j . jjuajjj Fermion 
uju (JûjjLo c 4_j i_j ö jjj-uj 4u 4_î ûjj4_s ^ Sj aj ** i i ju ! ûjjjjjj4_j 4_J4_oj^ Galaxy 

. û j 4 j j j o ûû ûj 4Û J jiuL i5î (j jjJÖ (j j-A 4u û j 4 S jj Uu j lu 
jLuLIujLj (jûj4u (_5jJÖ 4u jl_S4_j4_j . uiujjju (_54_SûjjJÎi j I ju. 4J öjjjÊ jjjjjljV l(Gravity) jjjiuLiS 

. j (_5 jj£4u 4u4_jÖ 


4 4_o4uu I ^jjjj ^4 -jLuIj ^^jjojjjU ^ v n njjHeisenberg uncertainty principle 

ûj û j I j L 1 J ^j Jjj 4u Ljuj£ lj j U û j I j-Sj j l-J A 4 uj Lj jj_9 4 _jj jj 4_L1 4uu lu Lj jju. 4J uCj jj 4 jö LjjJ û û 

■Cj^uH IJh 3 

. jj I j£u_ujj J UjSj!j£ û j J j l ^ iSj lj£ 4j j_uluûj4_u j^Ujjj^û Ujjj_j ! j j jjuo Meson 
. Lj_u jj_o4jö ^ujjjj jj û 4j 4j 1_5> j 4u lu jj_9 ^^4_ujj ^_^4uujjjj . ^_JJ jjJ ~ ^jl j M”theOTy 

. JJJ -ûj4_S 4_j4_o i jS jjAj4_^. ! ^jjjj ûj4^ûj-a Multiverse 
(jjjJÖ j jljV ^uS j j l_j (jjjJÖ l__u4_j 1 4_£j j-u jjj ^uiuûj4_u ^_24 u4_s_î jj4_j .jjjjjjjj Neutrino 

. 4u 4 jê (j j 4_u 4_1 j Luj 4uu j 1_£ j Jj5Luj5> 

. j jj Jb û û l $jj ^ju4u ^jjiû i jj jj j jj j4_$4j ^uiuûjLS ^ujjjiu 4_j 4_Sujju. . j j jj jjj Neutron 


jj j jjjjj_û j4_^.4ûj 4_j jûj4j L5 _u.j4_o ! j jju ^j ^jj4_o No-boundary condition 

■ Lj 3 ) 4_& j lu j j jjuu (j û j 4ujj c j j I jU I J (j j 4u j j j 

. i ^ û jj_ ^4 ■ . ' j 4j l £A j'j-uj ia5jûj Phass 
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■ 4. 3 3 S Lj J J'J ^_û4_jj|j^ A_J 4-£_îjj 4_j J A 1 lul I 1 LlS J-OJJ is t_sj^-& j j-S-i ■=' cîs 4 £ "i 'i j j j-i ! j -3 Photon 

^ ûjjJû : j 4 ^)û ^ijljj Probability amplitude 

. Jjlûûû jl_oj4_SÛi ^j^lSLAûj 

jjjj j j L ^ c_J 4_j I L_j jj_! j_lj (J4Û4-J 6 c C— û (_j4Ûjl_j : 4_jj-jjLj t L j jj j . (jjjjj-i PfOtOn 

. j4-Sû J 

. 4-j-i-i j L j j i j£-j j Lj j (jjjjj-a l^^lj i_Lj4j j lSa j m ^Jûj 4-S^L-Ljjj-Lj . ^ 4 jjj>ij£ ^-jjjjj Quantum theory 

j-Jj^Lj (jjjjS <xS û j û jjş-j jji-j ^j-jLjûjLS (J<l£jLj <Lj 4_lj Lj ûjjL-j ^ 5 -S4_j4_£Jjj4_j lj£ Quark 
• U 3 lj^*bijj 4 <-^j Ij^ £g-uj j Lj 4_^ A_j j 4_ö j L^ 4_jjjj jjj j j L^ 4_j j_j J j_j . 6j 4 i 3 ui l_j 6 Q 

j-j ûjijS jjj i jj j 4_uSjji_ûji_û . 6j4jjj£jjLjjLj ûjLijjj Rönormalization 

. J ö ö û JlÎ4»JÎ) _j4_uJ Ûj4__û4_jj I J^ ^gjjjjj 4J j4_j 1— 3-3 Llj^ 3 3 j4-J J jfi j 4__uj û j Ij^. 

. ^-j Lj j 3 4 * 3 j i ö 0 ^_jLjJ)_3_9 ^jSjjj i û-lJj CjLS-Ij4_9 aj 4_$jj i_k .i^^Lj Singularity 


jjjj4_& 4j ûj^_Î4_5i 4_j J1lj_3ûj ^_j l_£ 4_î L_k. t 4_j_l^_lj LûJ Lû ^_^4_j Ij4_9 . LjLS“!j4_fl SpdC6~tirY16 

. ^ jj j^_j j Lj J <Jj I j 4_9 j I J j 4 _û 

(J L_3_3 l£ ö J 4_J_J J 4j (jj ij^ uxi 4_j ^jLS4_£JjJ4_j i 3. 1 3 4__3 Lj^j_j_9 ^_S4-jjj^_lj ! j L ûjuoj j ^jjjjj StrinQ thöory 

■ 4_J_3_3 J l 3 3 3 1_J J ^__3 JJ 4_J ^ V 4_J 4_J 4_& J Lj_3 J_3 J û ( L S. 3 I J 1_J (J JJ J ^ ^^11 Lû_uJJ I J L_£ ÛJ JJ jS ö J 4_^9 J J-uJ 

ûjJjö ^4_j . 4_j 1 3 , \ 3 jj jjj^ 4_j i . ~~i ’ 3 jj ^4_Sûjj-û jij-^- 4 J ! jjj4«j ^_j£jjLj ^jjjjö Strong nuclear force 

J J JJ JJJ J J JJ J JJ J ÖJ 4_j l_û J J-& 1-& û J J 4_JÖ . û J 4__3_3_L_3JÖ û J I J_û JJ 4_J J J 1-j J Lj 4_! J J JJ JJJ j j jj j jj 

j L£ 4_£ j I jS 4_j I j jj 4 j j j 4_£_1 jj 4_j 4_1 j Lj jjL j Lû 4j 4_£j jj^. 4_j_ujj jju 4_j jj 4__û 4j c 4_j l 3 ji 3 jjL 

. jj I jfLlujjj 4 

of symmetry ^A^jA 4 j li^jjU ^jj^ 4 _jj j£A 1 £ ^ 4 jjjjjj : jtJ j^ l j ûjj<u Super gravity 

. supersymmetry.^^j^ ajj4_j ^ 4 jIqJ4J4J 

4 J ^_ij j j£ j i_j _9 û j 4 j ^jji jji_j c 4 _jjjj^.j_k 4 j l ^xxiLj ^jSjjjjl * ^ j j ^ j a ûjj 4 _j Super symmetry 

{^-JJJ^j-j. ÛJJ 4_J } ^c, - M. ^.jj^-J 4_J J_uJ ^_3 L^ 4jj 1_9 J_uJ JJJ 13 3 1 J^ 4_î L Sl 3^4—3 . ö J 4_JJ JJ-UJ 4_jj IûjjLujLj lS I j4 — s 
l_^ 4_j jjjj j j J i_S û j j-û& j ö J J l_û Ljö ö j j 4_jö c j L^ 4_jj J Lû 4_£j jj 4_j j j L^ 4 _jj jjJÖ 4_£j jj 4_j 4_£ 4 _j öj 4_j 

. j J J LûJ 4_j 4_jj J I .^ 3 3 3 j I j 4 

j— i jjj-jj t Ljj j j 4 j 4 ^ jj 4 _£ 4 _j ö j 4 _j j j ^ £jjj : j_r jb l$ûj 4 jjj ^jjj top- down approach 

ûj I j J jûj4_j öj 1 * 3 juj 3 3 4_1 jûj4__j jl_ilj4__j jjSû«lJ4_J) ûjûjIjjjL jj ûjûj4_uj 4_î jjjûj4_j ^_jLSûjjj_j_û 

. ûj4_jjj4_jûJ 

jijV (jjjjö 4 4 _jjjûj 4 _S jaSöjj-& jij-ş^- 4 j ^Sj£ 4 _j :jijV ^_a£jjLj (jjjjö Weak nuclear force 

j Lj ^_j 1_S 4 û \ jj ^__ j j jjj-uj j j J 4_1 ^_j 4 3 3 1 *\ 3 3 ^ 3. 1 j j 1_£Ö û j j 4_J) c ^jjjAjj^ 4-j i jj J I j j 4 _j_û I j 4_j 4 -ujjjj 4_j 

. 4_j4_JÎ5 lûjjj Jj4_j (jLjûj4__uj j j LSöjjj_uj4_j 
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(J-l-J I J-y J (Jjj l—J J-UJ 


(Aknowledgement) 


4j c i iliS (j4_j 1 j4 ij A_j ^V4j 4ûj_j-uj (jl_o4_jî)4_j jjljjljl iS j 4_j4_jö ^jjj I jj J jjjJj4-S 

4_j J j j j4_j ^V4j 4_j4_û L_S_jj4_j_jj_9 Lj 4_j (^j_jjjjj <_ ijllS . Ljj_j l_j I Ju4_j £j4 j iJb 4J jjL4_jj_k (jj 1 j j Lo 


4 _J 4 _jê ^_ujLjj_uj öj 4 ^ ilijuj jj_o 4 _jê jj^u 4 _J 4 _jjj . 4 _£ 4 _j_j__iS ^jIj 4 __jjjj (^jLjj 4 _j 4 _j_jj 4 _Slj Lj_j 4 _j 

j^iu j4_j jj( Ann Harris) (jjjjj Lû jjU j (Beth Rashbaum) ^ j 1j_j I j jj-J. ) 4 _j 1 j j Lo-J iS 4 jj^. 

. (jj JJ J 1_JJ_J_uj4_j4_1 4_£ jj 4_^ÛJ û J J J_LuJ_J_J 4_j_j j_j j J 

1 _JÎ)ûjj 4 __ö 4 jjjj jl ajuuj ö Jj 4 _j j j Aj_j jjL jIj 4 _j 4 4 _j 1 jj_j jL^Ajjjjj. 4 _j j Loj_uj_j j_lj l-^jj L^ 

c 4 _jljjj JÛ Ajl_û 4 _J J LûJ-uJJ JJJ JXl l£jj l£ j 4 _ji . JJ JJ 1 _J_uJJ_oLo J lj 4 _J 4 _J 1 J JJ 1 _J_uJJ_ûLû 4 j jLûJuJJJJJ 
j 4 -uj 4 _J jJj£ 4 _uj 9 U^jl£ .jjj 4 _jÎ) j 1 _jj_ujj jJ 4 _jö 4_^4 3 \ 1 J j 4 La i j 4 __uj 4 _J jlj 4 _j . jj jj jûAjljî) jlj 4 _j 
j û j 4 _j J jS 4 j n ^_j j jj 4 _j j_l£_o j_o j 4 _uj 4 _J j J jS 4 ui'q i n iS j Lj 4 _j I j jj lS 4 j Lo j^ ^j Lj 1 J ^jj j_uj 
,jj_j 4 jÖ jl _ 3 1 j jlj 4 _j 6 1 Aj --s. 4 j ^_S 4 jIj 4_9 4 J ûj 4 i j j_k (jûjûj 4 _j 4 _j jjJLj (JûjLo 4 j^. ^_Sjj 4 jjjj 

Lj jjj j j l^ 4 ui i 1 S j û j 4_j aLj jjL. jj jj 4 _£û 4 ( Mark Hillery) jj 4 1 ^ i_Sji_o ^uj 1 jj_j Ijêûjj 4 _jî) 
(^.jjjijj j jj jjjj ^^ojL (Carole Lowenstein) jj Lj_ujj j jJ jjj jJ j LS $ J jS J Lj j j Lj i jj 4 .S 4 _j 
(^.j 4j£j Ij4û jj jj j j£ (^_j Lojj j ( David Stevenson ) u*^ i u ajLLjûj $ jjIj 4_^4jjjS (JûjûjLj 

4 _J 4 jjj 4 _jÎ) j i j 4 _uj I Aj L^ 4 _jj j 1 _£ û J j j 4 _J (Loren Noveck ) I ^ I q JJ jjjjJ LjÎ)ûjj 4 _jÎ) t j 4 _£ 4 _Sj 4 j 

■ae ^SjlSjj uLş. i _jd_l‘i_i) AuAj4_i) 


J CJIJ jU jj jdjjjî) (jljL) (Peter Rnllinger) . i ; ■ JJJJ jj 

4_jj j LS û J j j jj_o4_jê ^_i_luj 1 j 4_J ^jûj4_j jj Ljj 1_S4 _Jj4_jÎ) j Ljj1_^öj4_j Jj£_ u>i 4_J 1 sö ûjj4_jÎ) c j Ljj Jj£J4_£jj 

l_lj l£ 4 Ln i ^ i j. j i j 4 __uj 4_j j jjj l^ jj jjLjj_uj jjj ( Sidney Harris) jjjjLjî) ^jiu jj Ljöûjj4_jö .jjji_jj_îj 

jLjlj jj j jj û J 1 J jj ^_£jj j j J j 4_S 4_J .ûj4_jjûJ j L^ Lj 1 j JJJJ^Ljjjj (j4_jl_j_uj j4_j jj Ljjj4_j ^_j_uj4_jÎ) j 

Al Zuckerman ) >— a jjjj jIjj_j j (j4jsjjf>jj_i4j c (jLo 4 _S 4 _jjj (^_j 1 jj_j lu)ûjj 4 _jö . 4 _jLjjjjj i_jjj _9 

. j ^ jj \ jj û j jj 4 j j i_jj iS 4 _j i Aj Ljî) LjLSjLu) cjj 4 _Sûj ji_jj i_S4_jjj4__oj Lj jj ( and Susan Ginsburg 

jlj4_j ^_jL£ i (^5-J-uJ J J-o 4_JÎ) jjjj 4 (^.JJ 1 Aj Lj û J (^_j_o 1 j û Jj4_j4j j1j4j Ljjj4_jî) ^jjjj ^Lj4j j j J j4_S4j 
j4_jÎ) ^ 1 ^ i 4 jj 4_ uj jj (j4_^ûJ (jjlj4_j (j4_S (JûjLjjûJ 4j4__o (jlj4_jjj 1_U)ûjj4_U) 4j4_^4jj__iS ^jjjj 

. 4_j 1,^4 j uj (^jjj (^jLS (j4_S jj 1 jj (Jûj4j jj jjjj Lj 1 J Lj-jjjjj (jûjlAj4j 4 j j!j4j . (j4_^ûJ (^_jlj 
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Judith) (J_J JLuJ J J jfl J_) ^ JJ^. ( J_fl_ LJLuJ ^_J_J 4_J_J Uj J J û J û 4_J J l_J J_J j) Lû-uJ l_J J_uJ I J_j_j Lj jS 4_1 Lû <3 j j 4_& 

S3IT1 ) (jj j ^LLj ^Luj Lûûjj4»JÎ) n i4_ûj Lj I -1_uj4_1)j_j_i ^j£ ^jLS aJ ( Croasdell 

4 _j j^_î 4 _j 4 Lj û j 4 _j_jJ 1 j j_o (JjLjaJ jj 4 _j jLo 4 _j ( joan Godwin) jj j j j 5 > j 1 j_j j (Blackburn 

4_i_i_iS ^4_j j 1 j4_j ^_j . jj j_j j Lo j ^_j_j_j 4_o j Lj û j 4_uj_j_i£_j_iS 4_j jjLjAJ JjISjLjÎ) cjjjj j Lo j û J_i_i_i 4_û j Lj 
I J_i4_) jj_^ 4j ûj4_jIj4j^. j_j 4_j 1 j4_o jjjJJj Lj JiIJpLjûji t ^ iILuu ij) t l^j— û 
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32 v ^ 

Lucacian ^-j-ujLSjJ (_jj 4 ^ i qjj-j (JLuj 30 ^ûjLo jj ^-jj-j-oLS (jj^-j ij Aj ■ ' *N j jJÖ jjjfi_llLuJ 

j_j ^_j_j 4_j lS jj 4_uj LjJ I J 4__o c jjj4__3_j Ij J ^4__j t û j j_j j Lj_i lj^3J j LjV^-jL j-j.lj4_j^. ^jjSjûj ‘JJ-J ^ljLljLo 

4_jjjS 4 (J LS 4__3__L^_3-uJ 4_j4_jl_3 4_j I j4j 44j3lSûjlj_3 L jJlS (Jj4_j_JJjL. J_3 ^__J IS4_L_3 _lS . Lj jS J û J ^-LJ-uJ 4_J J 4__uJ 

4 jjS 4 _j CjûjLj^ ûjI j£jS 4 ( A brief History of Time) lllS ^a-jjj^ 

4_j j j j_i_o 4_Lj_jjj£ j i j_3 4 J jjjjj4_^ t( Baby Universes) jLS 4 Jjjjj 4 _£ ûjj-^-j-j j jL^ 4 _Jjûj 

.( A briefer History of Time)LjL£ 



j j-jj^. t ^£—3 4^J_9 j_j û j 4 _j^_j 4_j t( j 4_j û 4 û j_j j 4_j j Lq_3 Lj j j LS 4_3_l^ 4__o û j 4_jö j jj^. ■ < ^“ uj L5 ^Luj 

. j LoJ. 3 4_9 ^j4Jljj_jj 4_£_JjS 4 (HyperSpaCe) ^_j Lujj_r 4 _^_j4_j ûj J_J ûj4_jl_S4_Ljj4_j 4 1 3 & 4j ^_j û j I Lu 4__j 
A Briefer )LjLS ^S4 _jjjj_j_û 4_J_j_jjjS ^_j_j__j-^ U^L^AJ tlj_jL_jj4_] jLjj_ 3_9 4j ^_j_jIjj^. (jljj4_j jIj4_£ 

^jûj4_j . ûj_lj-uj4_3 ^_3_uj4-S ) ^_3 lSa 3 3 3 j_3 jJaJaj 4_lj Ij4_9 öjj j 3j j_j L_iöûjj4_jîi .(History of Time 

.^jjûj l_j_j j jJl-J lS (j( Pasadena) Lj_j j L-o Lj ^jjjj_ujI_ 3 4j . ^_ujjj_jûj ^(jj-jLjöI j 


Aiiujjj ^4_j 4^_lujISjJ ^jj4_uj_lsjj_3 i^j_jjJûj (^-j^ 3 .Lucasian Ohair of Mathomatics 4_jij 4 ",u.i j_i ^4_i (jjj_i4_& - 
Henry Lucas (j*>L£j_i jj j j & j4_jV4j 1663 ^JLuj t 1 jj i @ j jj_o4_sö4J 4_j_lo_ijL£4_j ^iiujjj prestiQious j j"j “'jjj 

. ûj4_11jj4_Sû 4 ^jjjLSjJ (JjU j_j ^_j-ujljjJ cL-ljLIjjj ^-jLo^—ÎjLj 4j jjj ^-jj-loLS jjj_)!j ^Jl_Lo I jj4_i (jjU. 4U tûjljJU ûjû 
t 1__1_LSÛ l_$J I J LUj_lSjjjö (J_a_lj_uJ (Jûj4_J jljJ ÛJÛ 2009 (Jj4_J_û_J_1_LuJ 4j J ÛJJ-j4_jû j4 ’Li.) j_3 ^4__) J-IJ-LJ (jU_uLU uj_l_OÛ4j4_uJ 

^_jjj_i_3 ^_j \S û 4_lj I j 4j 4_j_ij4__i t( Michael Green - j_ijj (jj-iLo ) j_ ijj (J_i_iL£_lo u-u u_i_ijj_i_i ^_i j l__i jj-9 4_i ûjljJ 4_li_uj j_i ^4_i 


uU_j4_i 


jûj (jl_j t û j_9 (jLjlj4_i Uûj_J j4_j_)1_û . 4_j4__û jL_ljIjjj4 j_i1_jj 


J l_û_uJ_l J 

33 


1 1 jj^. 4_S ^jjjSûj 4_j L j_j Uo j_i j4_j Hyperspace 

. ûj L_i_iJÖj lj4_j jLo-uiLlij-j 4 U_i4_jûj 4 o i 1 ti_j_iû 
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û j AL Lgj-^. ^j I A__o j_u jj j_u j 4_o j A__i V 4_ 1 6 1 û£> A_j A_i û J j û j Lo A_1 4 i L û j A_uj j j L Loj j_lo 4_S 4_j 

. û J I J-uJJ J_j 


<jhU^ 4j 


i.j_j ? J j ^ j-i ^ Luj ö J jjjJjA_S jjj^. J jAjS 
Ajjl^. t_i A *Q i q Aj^. ^_i_uj j j_uj ^ A_j A.JÖ j 1 _j_j j j_j 


<-L_l Aj A_jö ^ \ JJ-J 4 j_j û j_jJ A_û_l_J 

A_£ J J 1 J \ ^ 1J L^. A_J J J J c LIluJ J J-uJ ^J l£ l_uJ l_J -J - 

l5 jjA-o L3 La i 1 j-j J jA_jjA_SjûJ ^ i A__ij A _uj A_o__lj ^j_ujAj^.4_Î ^j L û j û j A_ j j j_i ^jjjj A_j A_aLjj 

L1luJ_J 1 J (jLj ? û J Lj 1 J 1 JAJj_JlAJ ^g-J 1-S A J juJ A_£ ûjA-ljjiLj ^ ‘Lj 1 J-Jj-UL jAjLÎAj Lj Lj 4 j Lo A_£ Aj j j j j aJ 

. A_jA_û (UjJ (jûjAJ JjSLjjj 


j J jL. j jjjJjAJ ^LaJAj^ûj jûjLjûJ ûjA_sA_uJA_s jAjjAj^. jLj 4_] j£_j j Lj_uj j_i AJA_ojS j_ij_i_lj 
j j li j j-uj A_J_i A_9 j j l_i Li 1 j £^j L 4 j_j_j Aj û j Llo Lo j Li_uj j_i A_JA_ojS A_£jj_iA_JÎi ^VAj . j Lj. i IjJ j Lj 
j û j A_j J j^ j_i_i j_jj_j_jj_j 4 1 Aj j A_o ^j_u 1 jj A AJ . j A_j û û j jli^ A_j A_j 1 J û JJ-Î t j_j A_j 1 j j Lö 4 j 1_£ A__uj 1_j 1 A jjL 
. ûj I J J-J J I A A_j 1 j L$ Luj j 4_j L L I A J J J Loj 4 _j 4 j j j J j A_j ^j iL A_jjjj_g_j j û j Lj û A 


J, J 


jA_j )ûjALlSûJ 033J 4_j_uj4_j lj ^_ojjJLj ^__L J j_o jûjLjûA j iL û j A_j A jS jjj I j J 4j jA__o ^_lu I jj J 
ûj _9 ^L-oAj^. (jûjLjûJ LöûjjA_jÎ) 4(4 111 ^_jjjj LA Q 1 q A_jl ^_jjjj_9 lLa_j Lu AL 4 A_j Ijjjj jAjLajL 
Lj )Û jLA_uJ A_j 1 Ajj ^j jj jLajL 1_JÎ)ûjjA_jÖ . A_j 1 Ajj j j 1 j Lul ^LjjJjAL jjAjAj^. LLjj 4^_jLjj JjA_j 
iA_jjj LLAjA_j j jjjj_o l_SAu jjjJjA_S A_j 1 jjjj jAjLajL jAj ) ^jjjjJjA-S j jr jL ^jjjjj Aj 
jj_L Ijj^jj A_j JJJ ^jAjIjLAL LöûjjA_jö .(AjA__û j Lu j jj jILûjIjLul ûjjj_lo jj jLijALAj jj_oA__û j£_ÎAj 
û J j J JJJ jAj ^JJJJJ ^J 1 LL 4<LLûJ JO L jAj JOÛjAj J jjAÛ J jlLAJ ^JJJJJ AJl 1 jûjLjûJ 

? 1jA_AÛ J IAjIjJAj ^jLj JjljAj JJ L-uUJ L 4 Aj û j 1 jLL Aj 


JJ ulSûJ jLluLlUJ ^jVIjAj 4 UJJJ-L û jL (jj jûjAj jIjjj 4 AL Ijûj J JJ_9J 4 AjjjL ^Aj 
j I J j_Lj ö j Aj j 4__uj 4 Aj A_jö aLjjj A_jö L j l o L \ j Lul i Ajjj ^ jl jj Ajî) A.S j AL 1 L_uj j Aj j û j A_jj j j A 

^JJÎ) ^Aj ■ A 1 IJ-Lui jLVAJ JJJ AL 4<LlLûJ J L_U jiL_9 O LuUjuJ A_J A_LûjA_jê . ûjALjj_Lû JlÎAjö 
I AjLu iL jLA_JÖAJ 4^_LkLlAjûlJJ LujjLulj LL (ÛlL Jj4_0 (J û 1 1 ' J^ ^ jg— iIjjL £g__u_i^ 




^jliûûL AJ lLAjAJaLjj AL l£_u jûjALILj VIj ^uuLujjJjAL jLjjJ ^jLAjjjjJL ^jIjjûJ jAj 

. AjA_jÎ) (jjû JAj û û IjAJ ^AjLI jj A_S A_L_L_jj_o ^jûjL jAj ^_u A__o_lL j 
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